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Classifying Locomotives. 


To THE Epiror OF THE RAILROAD GAZETTE. 

I sympathize thoroughly in “Roadmaster’s” opinion of 
present methods of classifying locomotives, especially 
upon my own railroad. (See Railroad Gazette, Dec. 7, 
p. 803.) To me it is thoroughly “arbitrary and incom- 
prehensible.” 

Some twenty years ago I learned only too thoroughly 
a classification which grew as I grew, so that, arbitrary 

as it was, I thoroughly 


oe comprehended it. A’s, 
es ef)... vw tAa B's and C’s, obsolete as 
ZQ0Q00 pAa_ they are, still vividly re- 


call the old engines. But, 
alas, one day we outgrew 
the alphabet and a new 
classification came in 
with the new engines. I 
suppose the new classi- 
fication is no more arbi- 


‘he ee 
Z00OO Upc) 
ae | & i ae c 
é£ot ie) aC 
2000 OO »C trary than the old, but 
Pao GG) SO) ap ¥ gd ac a « dea a 


bD learn new tricks unless 


. ’ O O OOO i there is some sort of a key 


to them. And with me I 
va O00O0Od _.. pBa_ fancy are many of the 

general officers, for I no- 
tice they are strangely silent when our motive power 
men prattle in the new Volapuk. 

But while I sympathize with “Roadmaster” I can 
hardly approve his new scheme. It looks pretty in print, 
but it would be hard to write plainly, and it is entirely 
beyond the scope of the typewriter. Beside this, it would 
be well nigh impossible to “talk” unless we could be 
trained to speak of an English Express engine as a 
“Little one, big one, little one.” 

Let me suggest to “Roadmaster” that he amend his 
scheme by adopting letters instead of numerals, the cap- 
itals to denote drivers and the small letters truck-wheels 
and trails. Thus A as the first letter would mean a 
single pair of wheels, B two pair, etc, as shown in 
sketch. Figures could be used for affixes as at present. 

This would be easy to write and typewrite, and in 
talking we are fairly well used to the mention of large 
and small letters. 

It might, however, be found in practice that it would 
be safe to allude to an “aC” for a Mogul or a “bB” for 
an “American” without bothering with allusion to the 
size of the letters. SUPERINTENDENT. 











Load Carried by Norfolk & Western 50-Ton Cars. 


American Car & Foundry Company, )} 
Detroit, Dec. 11, 1900. § 
To THE EprTor oF THE RAILROAD GAZETTE. 

Referring to the criticism in your issue of Dec. 7 (p. 
803) by Mr. W. H. Lewis, as to published data concerning 
the Norfolk & Western 50-ton hopper cars, in compar- 
ison with similar equipment, which appeared in your 
issue of Oct. 26 last, please note the following facts: 

First, the data as originally published was intended to 
be comparative only, and is so headed in the tables. 

Second, This of course presupposes a basis for the com- 
parison, and the selected basis is coal weighing 52 Ibs. per 


THE RAILROAD GAZETTE 


cu. ft. loaded in cars to the top of a 30 deg. heap as a 
maximum. 

Third, This basis was taken because all available in- 
formation goes to show that for the country as a whole, 
52 Ibs. per cu. ft. is a fair average for all kinds of coal 
freight. 

Fourth, In the cases of the seventh and eighth items shown 
in the first table on page 703, your issue Oct. 26, no car 
numbers are given because the data relating to these 
items was obtained from information previously published 
in the Railroad Gazette, and was therefore supposed to 
be authoritative. For ali the other items mentioned, the 
marked light weights were actually noted from the cars 
themselves. In this connection Mr. Lewis’ attention is 
respectfully mvited to page 554, No. 30, Vol. XXXI, 
Railroad Gazette (1899). Under the heading, ‘New 100,- 
000-lb. Capacity Coal Car of the Norfolk & Western” we 
find the following: “A sample car of their design has 
been completed,” and “has proved so satisfactory that 
material has now been ordered for 1,000 of these cars, 
which will be built at the Roanoke shops. It is expected 
that their weight will be about 38.000 Ibs.” ete.. Finally, 
it should be remembered that the sole object in tabulating 
all this information, has been and is now to shed light 
on a discussion that has been raging for the past several 
years, as to the possibility of designing satisfactory struc- 
tural steel hopper equipment having as favorable a ratio 
of dead weight to paying freight as any other type. As to 
where Mr. Lewis stands on this aspect of the proposition, 
the writer has no doubt whatever. 

Gero. I. KIN@, 
Manager Steel Car Department. 


The North-West Railway Club—November Meeting. 


Fellowing are extracts from the discussions at the No- 

vember meeting of the North-West Railway Club: 
Wear of Locomotive Driving Wheel Tires. 

Secretary Foque—While the wheel base has an impor- 
tant bearing, the design of the truck hangers has, I be- 
lieve, even a greater influence, and it is in regard to some 
changes in the hangers that I will speak. Our consoli- 
dation engines, Class M, have a rigid wheel base of 14 
ft. and a total wheel base of 21 ft. 4% in. The front and 
back tires are flanged. The truck hangers are 8 in. long, 
spaced 25 in. apart at the top and 234% in. apart at the 
bottom, giving an outside angle of about 644 deg. from 
the vertical. These engines have been notoriously bad 
about cutting their flanges. 

Consolidation engines, Class P, with a rigid wheel base 
of 15 ft. and a total wheel base of 22 ft. 55 in., have 
truck hangers 814 in. long, spaced 24 in. apart at the top 
and 27 in. apart at the bottom, giving’ an inside angle 
of akhout 10 deg. from the vertical. The flange wear on 
these engines is much less pronounced, and that it should 
be so is borne out by the report of the Master Mechanics’ 
Committee, on page 125 of the Proceedings for 1897. The 
results obtained by this committee would indicate that the 
hangers on these engines should be farther apart at the 
bottom. This might reduce the flange wear to a mini- 
mum, but the principle of the inclined hangers seems 
wrong. In certain positions of the hangers the forces 
resulting from the weight of the engine truck are in 
direct opposition to each other. Furthermore, any move- 
meut of the hangers tilts the center casting. Hangers 
that are vertical in their normal position do not have this 
objection, but they cause a greater stress on the engine 
truck wheel flange and allow a greater swing to the boiler. 
We have lately adopted the heart-shaped or three-point 
hangers, which have the advantage of being always par- 
allel and still have a much greater tendency to assume 
their normal position. On three of our Class M engines 
this type of hanger has practically eliminated flange wear 
up to the present time, and I see no reason why it should 
not continue to do so. 

We have also tried flanged tires on all the driving 
wheels of a consolidation engine, with very good results, 
but I think that the better solution lies in the design of 
the truck hangers. 

Mr. Howard Curry (Northern Pacific)—There is quite 
a difference in the wear of a tire on different divisions of 
our line, and I am inclined to attribute it to the soil. 
On our eastern division here, particularly out of St. Paul, 
the soil is very sandy and it is a sharp sand. It is very 
noticeable on the district out of St. Paul here that the 
tires wear flat much more rapidly than they do on some 
of the divisions west of here. At one time I had charge 
of engines that came from two different shops on our line, 
and had about made up my mind that a little difference 
in the manner in which the engines’ valves were set 
had something to do with it; but later on changes were 
made in the distribution of power and the engines that 
came out of the same shop were assigned to the territory 
that the engines that I had supposed had their valves 
set differently were running on. The same condition 
exists with the engines coming from the same shop, which 
was conclusive proof to me that the matter that I just 
mentioned had a great deal to do with the flattening of the 
tire. There is no question but what an engine running 
on a level division will flatten a tire quicker than one run- 
ning on a division that is more rolling. The heavy trains 
hauled, and the disposition that is shown by men at times 
to hurry the engines in starting heavy trains, has a ten- 
ency to bring about the imperceptible slip, and very many 
times, very perceptible in starting heavy trains, which is 
much longer continued on a level division than it is 
where the country is more rolling. 

Mr. F. B. Farmer (Westinghouse Air-Brake Co.)—I 
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wanted to mention an innovation in the design of the 
brakehead, the object being to get more uniform wear 
of the tires, considering the cross-section. This would 
have to do with the wear of tires and with the condition 
of them. About a year ago, when some brakes were being 
built for the Great Western, Mr. Van Alstine suggested 
the desirability of making a change in the line of apply- 
ing the brake shoe pressure to the wheel, that is, the ver- 
tical line. It appears that in the original driver brake a 
plain shoe was used and the hanger was located centrally 
on the brake head. Then, with the change that came 
about through recessing the shoe and applying the flanged 
portion, the hanger was not altered, with the result that 
at present the preponderance of pressure comes on the 
outside portion of the shoe and necessarily on the tread. 
The matter was brought to Mr. Van Alstine’s attention 
through the use of the cast steel shoe, which h® found very 
satisfactory as a tire dresser, but which scored the out- 
side portion of the tread in some instances, and his idea 
was to transfer some of this pressure over to the flange 
and dress it a little more rapidly and the outside less so. 
The results so far have been apparently quite satisfactory. 
I know of two roads that have had occasion to use a 
flange moistening appliance, the Duluth, Missabe & 
Northern, on their new engines, and the Lake Superior & 
Ishpeming. The last mentioned road had trouble with 
flange wear, having a very sandy district. The track was 
put up according to improved methods, but is very 
crooked, and they could get no relief. They tried putting 
on all flanged tires until they applied this sprinkler, and 
since then their tire wear has been reduced to what they 
consider a satisfactory amount, considering the service, 
and the sprinkler not only has the effect of lessening the 
tire wear on the locomotive, but on the cars as well. 
Except in hot weather you can notice the dampness on 
the rail after thirty cars have passed over. On the hill 
engines of the Duluth, Missabe & Northern they have 
applied it both forward and back, as they are not turned, 
and seldom have any difficulty with the engine slipping 
on account of its use: in fact, if the jet is projected 
slightly against. the rail it serves even to improve the con- 
dition of the rail by washing it off. The engines are con- 
solidation, heavy, with a pretty long rigid wheel base. 


The Utilization of Air Pump Exhaust for Heating Feed- 
; Water on Locomotives. 

The Secretary read the following notes by Mr. David 
Van Alstyne (C. G. W.) : “In suggesting this topic for dis- 
cussion I wished to ascertain from the members of the 
club whether or not they have found it practicable to 
exhaust air pumps directly into the tank water, instead 
of passing it through radiating pipes, without having any 
injurious effect on the boiler from the collection of valve 
oil. 

“Tests recently made on the Great Western showed 
that with a 914-in. pump exhausting directly into the 
water in a 6,000-gal. tank, the rise in temperature per 
hour was practically uniform, with a uniform decrease in 
the amount of water in the tank. 

“The limiting temperature at which injectors in ordi- 
rary service will safely handle water is about 90 deg. to 
100 deg. With initial feed-water temperature of 50 deg. 
and final temperature of 90 deg. the mean is 70 deg., or 
20 deg. average increase in feed-water temperature due 
to heater. This is equivalent to less than 2 per cent. 
saving in coal. This, with a freight engine making ordi- 
nary mileage, and coal at $2 per ton, will amount to net 
saving of $6 or $7 a month, after allowing for cost of 
maintenance of the feed-water heating apparatus. Ilotter 
water can be handled with a pump, but there appears to 
be no advantage in the pump, either theoretically or prac- 
tically, over the injector, except, perhaps, as an auxiliary 
in case water becomes too hot for the injector.” 

Mr. Van Alstine sent two charts, showing the temper- 
ature of the water and the gallons of water in the tank 
during several tests. In the first case, they started out 
with 5.868 gals. of water in the tank at a temperature of 
85 deg., and had 4,101 gals. left at a temperature of 96 
deg., showing a rise of 11 deg. in about an hour’s time. 
In another case, 1,093 gals. of water were used in one 
hour and twelve minutes, the initial temperature being 
50 deg. and the final temperature 60 deg. The amount 
of water in the tank at the beginning of this test was 
5,691 gals. and at the end of test 4,598 gals. In a third 
case, starting with 5,780 gals. at a temperature of 56 deg., 
the test was continued for four hours and 22 minutes, at 
the end of which time there were 3.058 gals. of water 
in the tank at a temperature of 102 deg. Two hours and 
twenty-eight minutes of this time was spent in switching. 

Mr. Kellogg (C., St. P., M. & O.)——We exhaust directly 
into the tank. We have a pipe extending from the tank 
valve to the rear end of the tank. When we first put 
them on we used coils. We found that was not neces- 
sary, and afterwards tried exhausting directly into the 
tank without using any pipe. We found that this heated 
the water so hot around the goose-neck that if you used 
the right hand injector you would have some difficulty in 
working it, that is, it would heat the water right around 
the goose-neck. We extended the pipe to the rear end of 
the tender and experience no trouble. 

Mr. Lovell—On the Northern Pacific when we began 
equipping engines in this way, three years ago, engineers 
were skeptical regard to their ability to use the hot 
water with the injector. When they got the water above 
70 deg. they would begin to be afraid of it. But, after 
educating them, as Mr. Kellogg said, to the fact that they 
could use water up to 100 deg., we have very little trouble. 
We have over 100 engines equipped with hot water ap 
paratus in the tank, and [ think it is pretty generally 
used. I think as a general rule the engineers use the 
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and keep it on the tank until the water registers 
at feast 90 deg. or perhaps somewhat above that, and 
there is no difficulty, with injectors properly constructed, 
in feeding the boiler with water up to 90 deg. or 100 deg. 
If the injector is in good condition and clean, it ought to 
feed water to 115 deg. and 120 deg. I have seen them feed 
as high as 132 with 200 Ibs. steam pressure, but this is 


heater 


very exceptional. 


Heavy Ten-Wheel Compound Passenger Locomotives 
With Wide Fire-Box—Lehigh Valley Railroad. 





[WITH AN INSET. ] 
We illustrate herewith, on an inset and in an additional 


group of engravings, one of the advanced designs 
of heavy 10-wheel passenger locomotives with wide 


fire-box and large driving wheels, to which type attention 
is now being so generally given. This design was worked 
out by Mr. F. F. Gaines, Mechanical Engineer of the 
Lehigh Valley, under the direction of Superintendent of 
Motive Power, S. Higgins. The Baldwin Locomotive 
Works are building five of them, to be delivered about 
April next. The engines were designed to haul trains 
weighing 800,000 Ibs. exclusive of the weight of engine 
and tender, between Easton and Wilkesbarre, without a 
helper. <A profile of the road showing grades, alignment 
and relative distances between Mauch Chunk and Glen 
Summit, the most difficult part of the road, is included 
among the illustrations. 

Between White Hlaven and Glen Summit, that is, to 
the actual summit, a distance of 9.85 miles, the grade 
to the mile. The station, Glen Summit, 
is about one mile beyond the crest. From the track 
chart and profile it will be seen that the curves are numer- 
ous and heavy. ‘The schedule that these engines will run 
requires an average speed of 30 miles an hour between 
Mauch Chunk and Glen Summit crest, a distance of 33.25 
The run from Mauch Chunk to White Haven, 23.4 
miles, with an average grade of 25.5 ft. to the mile, is not 
unusually hard, but the remaining 9.85 miles to the sum- 
mit, averaging grade of 60.5 ft., imposes a steady pull 
requiring great tractive force. The trains here consid- 
ered now have a helper between Mauch Chunk and Glen 
Summit. The bridges will not be in shape to carry an 
engine heavy enough to do the work singly before April. 

The cylinders are Vauclain compound, 17-in. and 28-in. 

driving wheels, 72 in. diam. over tires; the rigid 
engine truck wheel base, 87 in.; total 
wheel base of engine, 25 ft. 34% in.; and the total wheel 
base of engine and tender, 52 ft. 6% in. The height from 


rail to top of stack is 15 ft. 54 in.; center line 


averages 60.5 ft. 


miles. 


x 26-in. ; 
wheel base 13 ft.; 


top of 
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turned 1-64 in. less than the bore of the cylinder. The 
piston rods are hollow, of open-hearth steel, and are ex- 
tended through, and supported by, the front cylinder 
heads. The details of this work are illustrated in full. 
The cast-steel driving wheel centers, have phosphor bronze 
hub liners. The rod bushing brasses are specially pro- 
vided against turning in the rods. To carry a boiler as 
heavy as that shown, and keep within the allowable 
weight on track, required that all machinery should be 
made as light as possible with safety, and cast-steel has 
therefore been used freely. The following are some im- 
portant parts that are made of cast steel: Cross heads, 


low pressure pistons, guides, driving boxes, engine truck 


& 44 











For convenient reference the following general descrip- 
tion of these engines is given: 
Class—Heavy compound passenger locomotives, 10-wheel type 


ME sawn 6 a eiccaco ats swith even wwieiel a ticles aie ote hea see Antharcite coal 
MPI cosas cia) esi cist acalewastaingie’a shomiatsials ibe ee cilnee ed 4 ft. 8% in. 
Cylinders...... Vauclain compound, 17 in. and 28 in. by 26 in. 
SOPEV ITE WWROGIB: (5 <'<:5' 0/0, vinro:0.010:0 oroieinis 72 in. diameter over tires 
Bivid wheel Base. vc .csco ewe cases eusare aries he aca MS Tt. ‘“ in. 
PIG UPR. “WNOCE IAG «6.4: o.s00.41074:550:s: sv ierseceln Gxceeie we in. 
TEtGl CNeINe WRCCM ARC. <-6.6:5.0:6's:s.c:0 00 os sa. e 8 ernece 25 ft. % in. 
Total wheel base, engine and tender........... 52 ft. 6% in. 
Height from top of rail to top of stack.......... 15 ft. 0% in. 
Center line of boiler above top of rail............... 110 in. 
Weight on drivers in working order............ 135,000 Ibs. 
Weight on truck in working order................ 47,000 Ibs. 
Total weight of engine in working order........ 182,000 Ibs. 
WY GUMARE, DEORBUEC 6 0.5.0 5.6 5c. ccstocivis ccisne ncaa 200 Ibs. per sq. in. 























Guides and Yoke. 


rockers, wheel centers, 
fire-box 


equalizers, eccentric straps, 


boxes, 
pilot, coupler pocket, engine 
cross-tie and grate bearer. 
With this size of engine, four cylinders and a four- 
wheel truck, it was necessary to give special attention to 
the design of the truck. ‘These features also are illus- 
trated quite fully. The transom is a steel casting and 
the frame consists of two bars instead of the usual rec- 
tangular frame. The cradle is suspended by the heart- 
shaped, “three-point,” hangers, to afford greater steadi- 
ness and also to better adapt the engines to the curving 
track over which they must travel. A comparison of this 
truck with the Clerault engine truck for the Western 
Railroad of France, having in view the same object, 


truck transom, 
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Boiler and fire-box plate of carbon, acid, open-hearth steel. 
All horizontal barrel seams sextuple riveted, butt joints; 




















of boiler above top of rail, 110 in.; weight on drivers in and using quite different means, may be of value. The inner and outer cover plates. 
working order 135,000 Ibs. ; weight on engine truck, 47,000 — truck was illustrated and described in the Railroad Ga- Wome ring and cap.......... btaseeeeeees pete Pressed steel 
; s . a : 99 Tubes, 325: 2 in. diameter, 15 ft. lone, No. 12 gage. 
lbs.; and the total weight of engine in working order,  zette, Dec. 14, page 823. High pressure piston...........sse0ee: Solid box, snap rings 
182,000 Ibs. The engines will use hard -coal, the fire-box The main frame of the Lehigh engine was designed Low pressure piston......... Spider of cast: steel, snap rings 
F aie : a gat Re . 4 . . PISCON: TOG 5.6.5 S055 0 50 80 tisitoer, open-hearth steel, extended 
being of the very wide type. As shown in various illus- with special attention to the attachment of the push- packing for piston rods and vaive stems...... Uo Se metallic 
trations the boiler has an extended wagon top and radial down driving brake fixtures, bosses for the hanger pins WOOCCOTNTIOS 5 ca5:9:0.0-0.<.0.5:0:900 rab pias : ae 
ah P P p 2 BID Batok res svo.ccev cole sual sicversiateieees ; nec 
stays. Sling stays are only used under the dome and to being provided as part of the frame. A support for the “Recentrie straps... 00 evseses sss Cast-steel, tin: roe 
” PONRINC ATUCE DORE «3:0 o:0.6:0 6.s:0-s'ss wierec viasivae voleeiesve Cast-steel 
PSPSas rane a eee eee ee age ss - > Driving wheel centers. ..Cast-steel, phosphor bronze, hub 
K ww ow nn en nnn nnn enn nn nn no nnn GDB ----- -- = =~ | liners 
| r - ; Driving axle journals; main 10 in. diameter x 12 in. long; 
a = = = = ——= — front and back 9 in. diameter x 12 in. long. 
lic ©! e oO © O:; ' ols 
= ate rt 
an | “ 
\ at ; 
\SET a 
Cex Fb ' Je) 1 
lan 1 a 
1 | ; $ Ls 
at H N 
” i 
ql H ' ' 
+4 ' ' ' 
4- : a eel 
7 ! 
/ cf q Case Harde 
3 : bushing 
- ee : 
ft = aii” a em 7 ' 
10 O13 110 OF ‘© ©: y 
Li \ ee Wits : 

















ai 
kL 


saa 
AZ 



































| 

Sey) 
Si 
ySi 
y “eg 
: A& 

2 a | ee 4 

ny . : 4 

- eee. ay y ; \ lg 
3a), cs Jr ' 

87" Whee! Base 4. / aie, de eee — 








support the area of crown-sheet that is immediately under 
the dry pipe. The working pressure will be 200 Ibs. per 
The fire-box is 90 in. wide x 114 in. long and the 
is straight longitudinally. The crown and 
side sheets are of one piece and have therefore no seams. 
The depth of fire-box above grates is 55%¢ in. front : 4134 
in. back. The total heating surface is 2,708.3 sq. ft. 

The frames are open hearth castings, the top 
rail of the main frame being 414 in. x 414 in., and the 
bottom rail 444 in. x 38 in. Over the pedestal jaws the 
frame is 5% in. deep. The shoes and wedges are phos- 
phor bronze and the pedestals are tied with a nickel steel 
bolt 244 in. in diam., having the usual thimble. The high 
cast-iron boxes and have 
have Z-section 

A brass rider 


sq. in. 
crown-sheet 


steel 


pressure pistons are solid, cored, 
rings. The jow-pressure pistons 
spiders of cast steel and have snap rings. 


snap 


ring is cast fast in the dovetail shown in the piston, and is 


Engine Truck—Three-Point Suspension. 


fulcrum shaft is shown ahead of the front pedestal, and 
the brake cylinders are secured to a cross-tie between the 
frames and in front.of the first driver. This brings the 
brakeshoes on the rear of the drivers. Bosses in the 
frames are also provided for the rockers. The back 
rockers have a pin bearing, and the front ones are on a 
shaft extending from frame to frame. Attention may 
here be directed to the valve-gear in detail. Two rocker 
arms are used for each valve and the excessive weight of 
the travel-bar, that would otherwise be necessary, is saved. 
Less vibration of parts between the link and valve is 
also a desirable result obtained. 'This arrangement is 
always used on Lehigh Valley engines, when it is neces- 
sary to go under, or to bridge, a forward axle with the 
valve-gear. The eccentrics are set to correct the reversed 
motion of the valves, that would otherwise be given by the 
forward rocker arms. 


Engine truck wheels, 83 in. diam., McKee, Fuller, steel-tired 


Engine truck journals........... 6 in. diameter x 12 in. long 
SE RON oars 5 co sho. ose care lca ias cesacavecenthele-wieisreeisusiers Lined with woo 
Pilot, Lehigh Valley standard, iron; Gould coupler. 

Injectors, Metropolitan... ....ccscssscsccescscsesesjos No. 10 
UT PS Gs Se SS RR eM Mer uore ren Or etry irr cr sin ar: Leach 


One Nathan triple sight feed and one Nathan double sigh! 
feed lubricator. 

Snow bell ringer. 

Westinghouse air-brake and train signal: 
brakes. 

Crosby chime whistle. ; 

Gold steam heat equipment; Moran joint between engine anil: 


American drive! 


tender. ; 
SECARY “GAROR i a. .:sle oie ods score si stown ips sibieiee mae e es sieers Ashcroft 
Headlight, Dressel circular 16 in. aluminum reflector. 
OMOP TRO RIN Ge ic.c:sc sc scce ce cnseswre eos ese Franklin section: ! 
Tender capacity, water, 4,500 gal.; coal, 12 tons. 
NGM oc win c w:cigls «ai nielaib io ne Rani neeafe in aen a= ae Lehigh Val'es 
RS IE. 0:04 0s ss1e mG 36 in. diam., McKee, Fuller, steel-tire:! 
DOMED: coins stecskeiheseceareee ete 4% in. x 8 in., M. C. F. 
EREARC-DORINGE) oc. 6 6.6 6: 4:0.4:6:510), acbsioleis:eic) eis mine sie:eieisie-© Sterlingwort! i. 
BUMIBIB: ccc cicocsicie. oS-cicinivicler cen aiers ne waiciciiel neisicinielereisiaaininrg Gould 
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American Practice in Block Signaling.* 
By B. B. ADAMS. 
XIII. 

We have now examined the two methods of block 
signaling by the aid of electricity, and their principal 
sub-divisions, viz., (1) manual, (a) simple, and (b) con- 
trolled by electro-mechanical means; (2) automatic by 
(a) disks, (b) disks, (¢) semaphores worked 
by mechanical power, semaphores worked by 
batteries. Seeing different kinds, all of 
stili in favor in one place or another, 


enclosed 
and (d) 
electric these 
them, except one, 
the reader may, not unnaturally, desire to make a compar- 
or at least to inquire why 
Only a qualified 


ison of their relative merits: 
such a variety is necessary or desirable. 
answer can be given to this question, for the art of sig- 
naling is yet comparatively young and some ideals, which 


are by no means impossible, are still unattained. Some 
of the devices in use, though efficient, are still under- 
going improvement. At first but few railroads intro- 


duced block signals until they were practically compelled 
to do so, by pressure of increased business er by difficul- 
disciplining trainmen to necessary 
safeguards in running trains without block signals. They 
therefore felt it necessary to take the best apparatus or 
method available at the time, without making exhaustive 
comparative tests. rather 
intermittent and unsteady, and the state of the art can 
hardly be calied well settled. 

The original method of spacing trains—by maintaining 
an interval of from 5 to 15 minutes, at 
station, between each two trains running in the same di- 
become either or both 
(1) too many trains, so that the shortest 


ties in observe the 


Progress has, therefore, been 


time, of every 


rection—may unsatisfactory for 
of two reasons: 
practicable time interval is too long and causes delays to 
the trains; or (2) difficulty in warning the following 
train when the leading train is delayed between stations 
and uses up the time interval. 

Under the first head the question is, How short a time 
is sufficient to warn a second train in case the first is un- 


expectedly stopped? In clear weather, in daylight, on a 


level prairie, probably three minutes would be deemed 
long enough. But every railroad is subject to foggy 


and those in cold climates have to contend with 
that in making general rules’ it is 
interval long enough to 
these adverse conditions; and five 
minutes is the time interval in common 
Trains running at the rate of a mile a minute must there- 
fore keep five miles apart. Block signals, fixed so as to 
permit trains to run only one mile apart will therefore 
increase the capacity of a railroad under these conditions 
five-fold. Where curves or tunnels are numerous a longer 
time interval is desirable, and 7 minutes or 10 minutes is 
the rule on many roads. With this the need of the block 
system is, of course, felt sooner than with a short interval. 
Where the between stations are more than, 
say, five miles, the time interval system becomes unsatis- 
factory by reason of the varying speed of trains. A light 
train leaving a station at 8:05 may in a few miles over- 
take a heavier train which left at 8:00. An essential ele- 
ment in the safe operation of the time interval system is 
the maintenance of a uniform rate of speed with all 
trains of the same class, and this is often difficult. 

The second point is the difficulty in warning following 
Fogs and snows, already mentioned, obscure the 


weather, 
Snow, sO 
necessary to prescribe an 


insure safety under 


shortest use. 


dlistances 


Trains. 
engineman’s view and therefore make it necessary for a 
man to go back with a flag or lantern a half mile or more. 
On a crooked road in a hilly country this is the minimum 
distance at all times. whatever the weather. The faster 
the trains run, the longer must be the time interval, to 
permit the flagman to go farther. The irksome 
nature of the work tempts flagmen to neglect their duty ; 
delays due to waiting for a flagman to return to his train 
tempt conductors to shirk sending out a flag; leaving a 
flag displayed after its train has resumed its journey, 
deceives the following engineman: and leaving a separate 
flagman behind on the occasion of each detention deprives 


back 


the train of brakemen and delays the following train to 
pick up the flagman. All circumstances combine 
to make the time interval unsatisfactory, and failure to 
carry out the regulations causes a collision every now and 
then, entailing loss of life and property. 

But unsatisfactory as is the time interval and flagging 
system, the block system is a costly substitute for it. A 
road running only one train a day, or keeping only one 
engine under steam, obviously needs no block system. A 
number of trains may be run while yet the expense of 
keeping an attendant on duty at every station, day and 
during the day, may be 
But as soon as a road has enough 
warrant the employment of regular station 
agents on duty all the time, it should have the block 
The managers of thousands of miles of railroad, 
by their action, if not by their words, deny this; but on 
the other hand some of the wisest and most experienced 
with this view. Imagine a road with 
stations 15 miles apart and trains running over the line 
The block system 
s not used on many such lines; and yet the enforcement 
of a time interval of 20 to 380 minutes between passenger 
and of 30 to 60 minutes between freight trains 
possible to use the space interval, with 
Those 


superintendents who have adopted the block system with 


these 


night, or even continuously 
deemed unwarranted. 


business to 


s¥Vstem. 


managers agree 


once in two hours (average interval). 


trains 
would make it 


is greater safety and more satisfactory conditions. 


long block sections testify that the enforcement of the long 
ime intervals necessary to do this (long as compared with 
*Previous articles in this series m 
34, 83, 121, 166, 222, ‘ 





y be found on pages 4, 


565, 734, 753, 777, 80S and 8388 
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former practice) is not nearly so difficult as had been 
feared. In fact, it is not difficult at all. 

With a moderate number of trains the manual is the 
only block system that can be used, because the cost of 
the apparatus for the automatic system would be pro- 
hibitive; whereas, the attendance necessary with the 
manual system can be devolved upon station agents, whose 
other duties are light, and whose attendance at their 
offices will cost nearly or quite as much if they do not do 
signaling as if they do. Only one railroad has made 
extensive use of automatic signals on a single-track line. 

The introduction of electrical apparatus, like Cole- 
man’s, in connection with manual block signals makes a 
considerable addition to the expense. Such apparatus, to 
be of value, must have every possible safeguard, and must 
be supervised with intelligence and care to make sure 
that the safeguards provided are regularly used. It has 
been but little used except on important lines; and if 
we may judge by the action of the 1arge number of rail- 
road companies which have considered it but have not 
adopted it, its value is a point on which there is as yet 
no satisfactory agreement. 

Coming now to automatic block signals, the principal 
question is not whether or not to use the space interval, 
but what kind of apparatus to use. As already intimated, 
a road cannot afford the outlay necessary to put in auto- 
matic signals unless it has a considerable traffic, and these 
signals were first put in chiefly by roads with ample capital. 
In the early years of automatic block signaling the ques- 
tion of the reliability of the apparatus was a chief ele- 
ment in deciding whether or not to use a given design, 
and there was much discussion whether or not a machine 
could perform signaling functions with the uniform safety 
which is secured by employing a man at each signal 
station. Those who believed that the machine was not to 
be trusted and who yet felt that the liability of men to 
forget was a weakness of the manual system, were in- 
clined to adopt the electric locking apparatus, of which 
the Coleman machine is an example. Perhaps the most 
instructive example in America is that of the Pennsyl- 
vania Railroad. This company introduced manual block- 
ing extensively on its main line more than 20 years ago, 
and to some extent more than 80 years ago. Cabins were 
built, separate from stations, and very little of the signal 
work was done by men having other duties, so that the 
cost of the system was heavy. But the traflic was also 
heavy and the expense was deemed fully justifiable. After 
using the automatic signals in a limited way for a few 
years, however, the company began to extend them quite 
fast, and now has protected by them about 500 miles of 
track on lines which formerly were signaled by men; so that 
there can be no question that as far as safety goes auto- 
matic signals are deemed fully as satisfactory as the 
manual system. And the abandonment of scores of cabins, 
with their night and day attendants, has, of course, made 
a large reduction in-the monthly expense account. 

The relative desirability of the different kinds of auto- 
matic signals is a question that cannot be entered into 
here, for to do so with any thoroughness would take the 
discussion beyond the bounds of this series of articles. 
Moreover, the element of cost has been an important 
factor with railroad officers in deciding what to use. But 
a few obvious comparisons, already touched upon, may, 
for convenience, be restated here. The disk, unpro- 
tected from the weather, is still in use and is so satisfac- 
tory that one road which took some of this kind out, to 
introduce a later design, on an important line, re-erected 
the disk signals (clock-work) on a line which was less 
important but still not an unimportant one; but no new 
outdoor disk signals are being put up, because, first, the 
enclosed disk has become better known, 


and,  sec- 
ond, the automatic semaphore has. been  cheap- 
ened and  improyed. The expiration of patents 
on some devices has led to improvements. The 
enclosed disk is superior to the outdoor, because 
it can be worked with much less power. The 


semaphore, in turn, is superior to the enclosed disk - be- 
cause it cannot be obscured by snow or reflected light on 
the glass, though it requires more power. The develop- 
ment of the electric motor and the improvement of frost- 
proof batteries has made the electric semaphore possible. 
Motors and economical batteries were unknown when the 
clockwork signal was invented. Automatic electric sema- 
phores protecting 85 miles of four-track railroad are 
now worked by a dynamo at a central station, feed wires 
being strung along the line of road and storage batteries 
being introduced at each signal, or where necessary. 
The electro-pneumatie signal has been developed some- 
what independently of other kinds. The cost of a power 
station for compressing air is a large item of expense, 
and except on the Pennsylvania Railroad no block signals 
of this kind have been put up unless a compressor was in- 
stalled for a large yard. Perhaps the Pennsylvania is 
not an exception, as there are numerous yards on those 
of its lines which have electro-pneumatic block signals: 
but evidently the company believes this type of signal the 
best for all double-track lines on which the traffic is heavy. 
As before stated, the Pennsylvania Railroad has shown 
by its action that automatic are deemed as safe as man- 
operated signals. A precise comparison of the relative 
safety of the two systems cannot be made for the reason 
that the number of lives saved by the use of the one 
system as compared with the other, or by either, compared 
with no block signals at all, cannot be fairly computed 
except by considering a long series of years. The amount 
of money saved by the prevention of collisions is also 
hard to compare, as between the two systems, for the 
same reason: though as between a block system and 
no block system, some roads have found a decided saving 
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immediately on the introduction of the space-interval, the 
number of minor freight-train collisions being at once 
reduced. 

With man-operated signals no record is available of the 
number of errors made in a thousand or a million train 
movements, although errors have been made, resulting 
in collisions, not only with the simple manual system but 
also with the “controlled manual.” For automatic sig- 
nals a few records have been published. ‘hese give 
failures under two heads, (1) failures which cause delay 
only, (2) failures which may cause a collision by show- 
ing a signal “all-clear” when it should show “stop.” From 
the standpoint of safety we consider only the latter class. 
In the operation of automatic signals on the Chicago & 
Northwestern Railway for seven years, with over three 
million signal movements yearly, the proportion of false 
clear indications has been about one to one million. A 
similar ratio was given in a statement published by the 
Philadelphia & Reading. The latest record from the 
Pennsylvania road is one of somewhat earlier date and 
shows 1 to 635,151. 

The cost of installing and maintaining automatic sig- 
nals is a question which, like that of deciding when and 
to what extent the block system shall be introduced, must 
be decided largely by each company for itself, local cir- 
cumstances varying widely. A few general statements 
will serve as landmarks. 

The Philadelphia & Reading has spent for enclosed 
disk signals from $1,500 to $4,000 per mile of road. 
The cost per mile varies according to the length of the 
block sections and the frequency of the switches. The 
larger sum refers to lines with more than two tracks 
with a distant signal for each home signal, the distant 
being on the same post with the home signal of the next 
block section in the rear. The cost of disk signals has 
been reported in various cases as about $400 per signal. 
The cost of maintenance of disk signals has been reported 
at from S67 to $100 per signal per year. For sema- 
phores worked by electric motors, actuated by batteries, 
a complete equipment for a double-track line, with dis- 
tant signals, costs from $1,200 to $1,800 per mile. 

The cost of electro-pneumatic signals on a four-track 
railroad, with block sections averaging three-fourths of 
a mile long, was, in a certain case, $5,000 a mile, which, 
of course, included distant signals. The cost of main- 
tenance of signals of this kind for one year, including 
oil and attendants for the lamps, material and attendants 
for the batteries, air compressing and repairs to the com- 
pressing plant, is given for one four-track railroad as 
$33.93 per signal arm. The cost per mile of road, with 
blocks of the length just mentioned would, therefore, be 
$362 a year. 

To state where and to what extent each of the different 
methods and appliances for signaling are used would take 
us beyond the scope of the present series of articles; but 
as an interesting statement with which to close the serie 
and to give the reader some adequate notion of the im- 
portance of the subject, I may give the total length of 
railroad in the United States on which block signals are 
used. From data just gathered from 56 of the principal 
railroad companies this total is shown to be approxi- 
mately 26.102 miles. This includes lines of the Cleveland, 
Cincinnati, Chicago & St. Louis (1,286 miles), the Mich- 
igan Central (855), and the Southern Railway (5,935). 
where the block signals are used only to protect passenger 
trains; also 847 miles of the Chicago & Alton, where the 
block system is enforced only during fogs; but these lines 
are essentially block signaled lines, for the vital feature 
is the presence of the facilities and of the men trained 
to use them. Even the British Government, with its 
strict standards, has to leave the railroads free to use 
the permissive block system with freight trains whenever 
the absolute rule would cause delay. If we deduct the 
8,423 miles of these four roads we have in the United 
States 17,480 miles of line; 15,161 miles worked by man- 
ual signals and 2,319 miles worked by automatic signals. 
With the 8,423 miles included, we have just about ten 
times as much manual as automatic. On the basis 
of miles of track, however, the proportion would be 
different, as of the automatic mileage five-sixths is double 
track or four track, while of the manual three-fourths is 
single track. Of the road worked by manual signals about 
1,000 miles has the “controlled manual,” more than a 
third of this being four-track line. Within a week or two 
the figures for each road will be published. 


It is the intention of the Railroad Gazette to publish 
these articles in book form early in 1901. In addition 
to the diagrams which have been given, the book will 
be illustrated with numerous engravings, from photo- 
graphs or from makers’ drawings, showing some of the 
apparatus more in detail and on a larger scale; and 
outdoor views of the various kinds of signals. 

The electric staff of Webb & Thompson, as modified 
in this country, will also be described. This is an efficient 
block signal device, coming under the head of “controlled 
manual.’ Grafton’s three-position block signal, used 
on the Pittsburgh, Fort Wayne & Chicago, only lately 
put in service, will be described. This signal is used in 
an important installation, covering about 120 miles of 
track. 

There will also be added illustrated descriptions of the 
principal types of interlocking machines for working 
switches and signals. 


The management of the Russian State Railroads an- 
nounces that an order has been given on the building of 
1,000 fourth-class passenger cars. These cars are to be 
used for workmen. 
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Railroad Employees’ Relief. 


BY J. A. ANDERSON. 
(Concluded from page 842.) 


In the formation of the Relief Fund, the aim was to 
provide rates of contribution and benefits that would 
as nearly as possible balance each other so as to produce 
neither deficiency nor surplus. Exactness in this re- 
spect was manifestly impossible and existing statistics 
gave but little light to guide in this direction. Therefore, 
while making the best practicable estimates, which have 
proved to be pretty near to the actual results, provision 
had to be made for the contingency of either deficiency 
or surplus. As already stated, the company assumed 
the guarantee against deficiency, and further agreed 
to a provision that any surplus arising during any of the 
consecutive periods of three years should be set aside as a 
foundation for a Superannuation Fund, or for other 
use for the sole benefit of contributing members. 

As the accounts of the several corporations in the sys- 
tem are kept distinct, as stated, each having its separate 
Relief Fund, although all under one management, it may 
happen that in a given triennial period one may show a 
deficiency and another a surplus. This has in fact oc- 
curred, which explains why there have been large pay- 
ments for deficiencies, while in the Fund as a whole a 
considerable surplus has gradually accumulated. 

Some irregularities in the financial results have arisen 
from the occurrence of epidemics. This has not been at 
all marked from those local in character, but twice the 
cost to the Fund in benefits paid on account of the 
prevalence of grippe, has within a few months reached 
upwards of $50,000. The provision before stated that 
during the first six months age and physical condition 
should not be a bar to membership introduced an element 
of great uncertainty in the question of probable cost. 
The evident advantage of the measure to the employees 
was so great that the company was willing to cover by 
its guarantee this unknown quantity, which has proved 
to be very great; but in the nature of things it grows less 
as the years go by. 

It has been urged that upon a member leaving the 
service there should be returned to him at least a 
part of his contributions. It is easily seen that this 
idea is based on a false view of the nature of the ar- 
rangement, which is not intended to create a reserve to 
cover future risks, from which such payments could be 
properly made, the design being simply that each month 
shall take care of itself with only enough over to pay for 
liabilities already incurred in deaths that have taken 
place, and in existing cases of disablement. Although 
there is on the Eastern system some surplus, a share of 
which a retiring member might claim because of having 
contributed to it, the amount per member is insignificant 
and the terms of membership provide for its use. As 
this surplus gradually grew in amount, attention was di- 
rected to the proper mode of using it. It seemed best 
that the original idea of a Superannuation Fund should 
be carried out. The amount, although large, was not such 
as to yield in interest sufficient to admit of more than 
very small superannuation allowances, and it was not 
until a plan was adopted by the company to honorably 
retire old and deserving employees of the Eastern system 
that this question reached a solution. It was then ar- 
ranged for the Hastern System that from Jan. 1, 1900, 
members retired from active duty under the regulations 
then put in operation by the company, should be entitled 
to stated allowances from a Superannuation Fund de- 
rived from interest on the surplus. These amounts are 
small but afford some help. 

The results of operation are shown in the following 
summaries. The financial year of the Western System, 
begins with July 1, so that in combining the mem- 
bership of the two the total is not strictly correct for 
calendar years. Both, however, are brought up to Dec. 


31, 1899. At that date the membership in the Eastern 
System was 63 per cent. of the employees and in the 
Western 62 per cent. 





Members. 
Eastern. Western. Total. 
[ Peerrrrrenrc rrr ry re cr 19,95: eves 19,952 
SEE cnsaveceeesavensseeeaes 18,744 aees 18,744 
TARR wc ccrnnnvansaseaneene - 19,332 este 19,332 
DRO Oc ok cals wdenecrisionreaaee 21,457 12,168 33,625 
11,16 36,150 
11,391 38,591 
12,462 44,102 
11,462 44,289 
13,619 47,024 
5,884 52,316 
15,736 56,589 
16,455 60,130 
5,14 6,80: 61,942 
FRO cicccscccagcdeathecacce 48,529 17,749 66,278 
Receipts. 
East. System. West. System. Total. 

Oe vay by mem- 

| PR PRE $7,596,398.62 $2,723,284.62 $10,319,683.24 


Contrib. “by Co.— 








Operating expen.. 1,172,268.17 490,828.90 
Deficiencies ...... 136,272.37 21,479.36 
Supplemen. Co. re- 
EMG 0 Wa ccsieaisisiaiecs 363,914.65 56,282.30 
$1,672,455.19 $568,590.56  $2,241,045.75 
Interest on current 
prone paid by 
COMBDONF. ..6c060 240,849.23 43,455.52 284,304.75 
Death benefit of the 
late Pres. Frank 
Thomson, given b 
his beneficiaries. . 2,500.00 2,500.00 





$9,512,203.04 $3,335,330.70 $12,847,533.74 
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Payments and Balances. 
Benefits—Death— 





East. a. vee Bony Total. 

Accid’t in service $770,822 -23 $256,780.52 

Natural cause.... 2,373,266.55 742,174.45 
Benefits—Disablem’ t— 

Accid’ts in serv. .$1,387,384.31 | $717,720.90 

PHORMORE oc 6 cccss 2,413,698.34 895,002.67 

Total benefits ....$6,945,171.43 $2,611,678.54 $9,556,849.97 
Operating expenses. 1,172,268.17 490,828.90 1,663,097.07 
Supplemen. comp’y 

WEE 6 seca acess o 359,008.61 56,098.40 415,107.01 
Surplus set aside... bos’ GR etckacases 664,481.90 
Cash to meet liabil- 

ities incurred or 

to go to surplus... 371,272.93 176,724.86 547,997.79 





$9,512,203.04 $3,335,330.70 $12,847,533.74 

The disbursement in benefits of the large sum of nearly 
ten millions of dollars has been productive of im- 
mense good to the recipients. It has been the means of 
removing some early opposition arising apparently from 
misrepresentation or misunderstanding, and of greatly 
strengthening the interest of the employees in the insti- 
tution as well as in the business of the company through 
whose beneficent action its existence has been made pos- 
sible. 

A fitting crown to the company’s action in the matter 
of the Relief plan has been the recent inauguration of a 
Pension System, a subject which the management has 
long had in contemplation. The way did not seem clear 
for this at the time the Relief Department was estab- 
lished, but much thought has since been given to its 
preparation. It could not be accomplished through the 
surplus of the Relief Fund, as this was not by any 
means sufficient, nor was it in the power of the company 
to make this use of it, it being the property of the con- 
tributing employees and devoted to their use. The plan 
in view, moreover, for pension allowances, was designed 
to apply to the whole service irrespective of membership 
in the Relief Fund and to be entirely distinct. Such a 
plan having been fully perfected, the President of the 
company, on Dec. 18, 1899, announced that a plan of 
pension allowances for the Eastern System had been 
adopted to take effect Jan. 1, 1900, to be administered by 
a “Pension Department.” 

The arrangement provides that officers and employees 
of the company who shall have attained the age of 70 
years, or who, being between the ages of 65 and 69 years 
inclusive, shall have been 30 years or more in the ser- 
vice and shall then be physically disqualified, shall be 
relieved of duty and placed on a pension roll. 

Pension allowances not exceeding at any time the aggre- 
gate sum of $300,000 per annum and subject to ratable 
reduction to keep within this limit, are to be allowed on 
the basis, for each year of service, of 1 per centum of 
the average pay for the last ten years preceding retire- 
ment. If an employee has been in the service of the com- 
pany for 40 years and has received an average for the 
last ten years of $40 per month in regular wages, his 
pension allowance is 40 per cent of $40, or $16 a month. 
The pensions are paid monthly and terminate at death. 
Those receiving them are at liberty to engage in other 
business but cannot return to the service of the Company. 

The Pension Department, under the supervision of the 
President, is in charge of a Board of Officers, consisting 
at present of the Vice-Presidents, the General Manager, 
and the Assistant Comptroller. 

In connection with the establishment of the Pension 
Department. a rule was adopted that no person should 
be taken into the service of the company who is over 
35 years of age; except that, with the approval of the 
Board of Directors, former employees may be re-employed 
within a period of three years from the time of leaving 
the service and persons may be employed, irrespective of 
age limit, for positions requiring professional or other 
special qualifications, or for temporary service not ex- 
ceeding six months, with authorized renewal. The time 
of service upon which the pension allowances are esti- 
mated includes the whole period of continuous employ- 
ment on any of the railroads or works belonging to the 
Pennsylvania Railroad System east of Pittsburgh and 
Erie, whether prior or subsequent to their control or ac- 
quisition by that system. A similar pension plan for the 
Western System has been adopted to go into effect Jan. 
1, 1901. It is too early as yet, in the operation of the 
pension plan, to state results. Through many years the 
company’s officers have given much careful thought and 
attention to both the institutions described and have 
shown the deepest interest in their establishment and 
success. It would be difficult to mention all in the man- 
agement who have manifested this interest, but it is not 
out of place to state that what has been said is specially 
true of the Presidents of the company who have had these 
matters in charge or under consideration. Mr. George B. 
Roberts, under whose administration the Relief Depart- 
ment was organized, devoted much attention to its forma- 
tion and development. He was also greatly interested in 
the preparation of a plan for pensions for the employees. 
This was also true of his immediate successor, Mr. Frank 
Thomson ; and in commemoration of his special interest in 
the Relief Fund, his family returned to it the sum of 
$2,500, which, by reason of his membership, was 
paid to them upon his death. During Mr. Thomson’s 
administration, the pension plan, which had long been 
in preparation, had progressed almost to a satisfactory 
conclusion, which was reached soon after the accession of 
Mr. A. J. Cassatt, who, during his long connection with 
the management as officer and Director and now as 
President has manifested the most active interest in these 
projects. 

Their complete and successful establishment must con- 
firm the ties existing between the company and its em- 
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ployees, so essential to success in conducting its large 
business; and the value of the company’s action in the 
matter cannot fail of appreciation by the public whose 
interests are so dependent on the degree of success in 
railway operation. 

Viewed from a strictly business standpoint, the large 
expenditures by the company in these enterprises have 
been fully justified by the result. Those most con- 
cerned have fully approved the action as most wise in 
promoting the best interests of the company, and its peo- 
ple and the advanced philanthropic spirit of the age finds 
it in conformity with that benevolence which Christian 
people recognize as but justly due from those holding the 
responsible position of employer to the persons engaged in 
their service. 


The Steam Turbine.* 





divided into 
reaction, as in Hero’s; and a 
combination of these, of which Parsons’ is an example. 
This paper deals only with the two forms which have 
attained some degree of commercial success, namely, the 
Parsons’ and the De Laval, particularly the former, 

The laws governing the best velocity of buckets are 
the same as for water wheels. In the impact turbine the 
ideal condition is when the peripheral velocity of the 
buckets is one-half that of the fluid comprising the jet. 
In the reaction turbine this velocity must be equal to 
that of the jet in order to give the ideal condition. With 
high-pressure steam discharging into a vacuum the veloc- 
ities obtained are from 3,000 to 5,000 ft. per second, as 
calculated by Zeuner’s formula. A turbine, therefore, 
built on the lines just enumerated would have peripheral 
velocities far beyond the limits of strength of material. 
As an example, a 10-in. 
75,000 r. p. m. 

The De Laval turbine, shown in Fig. 1, consists of a 
divergent nozzle which directs the jet of steam upon 
suitably formed buckets, A, which are attached to the 
periphery of a revolving wheel. The outer edge of the 
buckets is shrouded by a steel ring, B, which prevents the 
centrifugal escape of the steam. The distinctive features 
of this turbine are the nozzle and the means by which 
the wheel is enabled to revolve upon its axis of gravity. 
Difficulty always arises in attempting to revolve a body 
at a high rotative speed. It is essential in the first place 
that the body be accurately balanced, but in spite of all 
care this cannot be attained with absolute accuracy. 
The result is that with ordinary shaft and bearings, tre- 
mendous vibrations would be set up that would probably 
result in eventual rupture of the shaft. De Laval over- 
comes this difficulty, however, by mounting his wheel near 
the center of a long light shaft C capable of being con- 
siderably bent and returning to its original form. The 
shaft is mounted upon bearings of ordinary construction. 
This flexibility enables the forces set up by the revolving 
wheel to deflect the shaft and enables the former to revolve 
about its axis of gravity. 

The nozzle is divergent. In it the whole expansion of 
the steam is carried out. The steam at the mouth of the 
nozzle has the same pressure as the exhaust. In other 
words the steam has its energy completely transformed 
into mass and velocity by the time it comes in contact 
with the buckets. With the exception of the nozzles, and 
the throats of the nozzles, no parts are subjected to 
steam pressure. It is well known that the velocity of 
steam flowing through an orifice, from a greater to a 
lesser pressure, increases as the difference of the pressure 


Steam turbines may be 
Impact, as in Bianca's; 


three classes: 


Hero’s engine would revolve at 


increases, only up to a certain limit. This limit is 
reached when the lower pressure becomes less than .56 
of the higher. Beyond this, however much the steam 


pressure is increased, the velocity of steam remains prac- 
tically the same—about 1,476 ft. a second. 
of velocity seems never to have been satisfactorily ex- 
plained. It is probably due to the fact that the pressure 
in the center of the throat is not the same as in the sur- 
rounding medjum. The jet, after passing the throat, sud 
denly expands and the change of direction of the fluid 
particles gives rise to centrifugal forces. 

The best length of nozzle is hard to determine. The 
best shape of the divergency has been the subject of in 
vestigation by various experimenters, in order to give 
the best expansion curve, regarded as a single particle. 
The writer’s opinion is that the best results in this re 
spect are obtained by a nozzle whose section is very near 
an ellipse. 

The investigation of the performance of steam nozzles 
is particularly interesting. The apparatus usually em 
ployed is shown in Fig. 2. The nozzle is at A. 
entering at B discharges through the nozzle directly into 
the exhaust pipe. At C is provided a small searching 
tube, sealed at one end and with a minute hote D some 
distance from this end. At the other end is provided a 
suitable pressure gage or mercury column. Means are 
provided for sliding the searching tube, with its pressure 
gage back and forth, when pressures may be read in differ- 
ent positions throughout the length of the nozzle. From 
these figures a curve of pressures may be developed and 
from this, together with knowledge of the weight of the 
steam passing the nozzle per unit of time, and the exact 
form of the nozzle, a second curve may be developed 
which will give some idea of the velocities of the fluid. 





This limit 


The steam 


*Extracts from a paper by Mr. Francis Hodgkinson; meet- 
ing of the Engineers’ Society of Western Pennsylvania, Nov. 
20, 1900. For a description of the Parsons turbines used at 
WwW ‘ilmerding and an account of tests, see Railroad Gazette, 
April 138, 1900, p. 236. 
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The curves on Fig. 3 show this. They have, however, 
been developed theoretically on a basis of adiabatic ex- 
pansion; that all the energy of the steam between the 
limits of pressure, viz., 150 lbs. gage pressure and 26-in. 
vacuum, has been converted into velocity, and that there 
are no losses due to skin friction, or through loss of pres- 
sure by low co-efficient of efflux. This coefficient of 
efflux is a feature of the entrance to the nozzle and varies 
from 50 per cent. in an orifice in a thin plate to 98 
per cent. in a well rounded orifice, as shown. The pres- 
sure curve is an adiabatic expansion line from the throat 
to the outlet, and the pressure of the throat .56 times the 
absolute pressure of the steam before entering the nozzle. 
The velocity at the mouth of the nozzle is shown to be 
3,810 ft. per second and 982 Ibs. of steam passing per 
hour; diameter of throat .4 in:; theoretical h.p., 111.5. 

In actual practice as much steam as this could not be 
made to pass for the reasons just given, so the nozzle 
would require some modification in consequence. In these 
investigations allowance must be made for the area of 











Fig. 1—A De Laval Turbine. 
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Fig. 2,—Apparatus for Testing Steam Nozzles. 
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the searching tube. Fig. 4 shows an actual example of a 
nozzle designed for discharging into vacuum, but used 
for discharging into atmospheric pressure, and shows how 
the steam reaches near the condition of vacuum near 
the outlet and afterwards rises to the exhaust pressure. 

In the De Laval turbine the nozzles are set at an angle 
of 20 deg. with the plane of motion of the buckets, which 
is as acute an angle as is possible. The action of the 
steam on the buckets may be shown by the diagram of 
parallelogram of velocities, Fig. 6, an ideal condition 
which could seldom be obtained in practice. 

V is the direction and velocity of the steam issuing 
from the nozzle. 

V, the velocity and direction of the buckets. 

Component V, is the relative angle and velocity with 
which the steam strikes the bucket. 

VY. is the relative direction and velocity of the steam 
leaving the buckets. 

V, is therefore the absolute direction and velocity of 
the steam leaving the buckets. 


ABSOLUTE POUNDS PRESSURE PER SQUARE INCH 











Fig. 4.—Nozzle for Discharging 
Into Vacuum. 





VoL. XXXII, No. 52. 


It will be observed here that V, is a horizontal line, 
so that the combination is one of maximum efficiency, 
the only losses being due to the angularity of the 
nozzle. 

By reason of the tremendous velocities of steam, a 
diagram similar to Fig. 7 is what is generally obtained 
in practice. It will be noted that the angle of the bucket 
at the entrance corresponds with that of the component 
V,. It is usual to have the angle of outlet making an 
angle with the plane of motion equal to that of the inlet 
with the same plane, thus taking away practically all end 
thrust. These turbines are essentially of very high speed. 
The smaller sizes run about 30,000 r. p. m. and are 
geared down to about 3,000; the larger sizes about 10,000 
r. p. m. The peripheral speed of the wheel is usually 
from 600 to 1,200 ft. per second. The reduction of speed 
is accomplished by means of a pair of helical spur gears 
with the angle of helix 45 deg. 

These gears form by far the biggest part of the whole 
outfit. The regulation is effected by means of a fly-ball 











Fig. 7.—Diagram of Practical 
Velocities Generally 
Obtained. 


Fig. 6.—Diagram of Ideal Velocities— 
De Laval Turbine. 
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Fig. 10.—Bearings of Westinghouse-Parsons Steam 
Turbine. 





Fig. 12.—Arrangement of Governor Levers. 
THE DEVELOPMENT OF THE STEAM TURBINE. 





Fig. 11.—Governor of Westinghouse-Parsons Steam 
Turbine. 
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governor which is on the slower running shaft and wire- 
draws the steam at the admission. 

Some tests of a 10 h. p. turbine were communicated to 
the A. S. M. E. in 1895, in which the turbine described 
had four nozzles of .138 diameter and one of .157 diameter 
of throat. The nozzles were 2 in. long from throat to 
outlet. The speed of the turbine was 23,771 r. p. m. re- 
duced by gearing to 2,400; the economy full load, non-con- 
densing, was 47.8 lbs. per b. h. p. This economy is by no 
mens bad when the small power of the outfit is con- 
sidered. In December, 1899, some tests were made in 
France, under the following conditions: 192 Ibs. boiler 
— with 69 deg. F. of superheat, mean h. p. 307.8; 

. p. m., 772. The consumption of steam was 13.92 per 
pn atv hep 

’he first Parsons steam turbine and generator was built 
in 1884. It developed 10 h. p. at 18,000 r. p. m. It 
ran for several years in Gateshead-on-Tyne, England, sup- 
plying current for the manufacture of incandescent lamps. 
It is now in the South Kensington Museum. It con- 
sisted of two groups of 15 turbines each, the steam enter- 
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Fig. 15.—Blades of Westinghouse-Parsons Steam 
Turbine. 
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Fig. 16.—Economy Curves of a 300 K. W. Westinghouse- 
Parsons Steam Turbine. 
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ing between them and passing in opposite directions 
through each group. Fig. 8 is a general longitudinal sec- 
tion through a Westinghouse-Parsons steam turbine. The 
steam enters at the governor valve and arrives at the 
chamber A, and passes out to the right through the tur- 
bine blades, eventually arriving at the exhaust chamber 
B. The blades are shown in Fig. 15, the steam passing 
first a set of stationary blades and impinging on the 
moving blades driving them around and so on. The areas 
of the passages increase progressively in volume, cor- 
responding with the expansion of the steam. They will, 
however, be described more fully later. On the left of the 
steam inlet, Fig. 8, are shown revolving balance pistons 
C, C, and C,, one corresponding to each of the cylinders 
in the turbine, which, according to size, may be 1, 2, 3 


or 4 in number. The steam at A_ presses against 
the turbine and goes through, doing work. It 
als») presses in the reverse direction, but can- 
not pass the piston C; but at the same time the 


pressure, so far as the steam at A is concerned, is equal 
and opposite, so that the shaft is not subjected to any end 
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Fig. 21.—Turbine Being Placed in Power House of Hartford Electric Light Co. 
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by reason 
the steam 


This 


thrust. ‘The pressure D is equal to that at E 
of the balance port F, so, similarly, se far as 
pressure at E is concerned, there is no end thrust. 
same fact also applies to G. 

The area of the balance pistons is so arranged that no 
matter what the load may be, or what the steam pressure 
or exhaust pressure may be, the correct balance is pre- 
served and the shaft has no end thrust whatsoever. At 
H is shown a thrust bearing, which, however, has 
thrust to take care of, but serves to maintain the correct 
adjustment of the balance pistons. 

The thrust bearing is in two halves, the half 
capable of adjustment in one direction, the upper one in 
the reverse. The balance pistons never come in me- 
chanical contact with the eylinder, and consequently there 
is no friction. The thrust bearing has ample surface, and 
besides is subjected to forced lubrication and does not 
wear. The adjustments once made remain good. 

At K, Fig. 8, is a pipe connecting the back of the 
balance pistons at L with the exhaust chamber, to insure 
the pressure at this point being exactly the same as that 
of the exhaust. 

At J are shown the bearings. They shown 
separately in Fig. 10. The bearing proper is a gun 
metal sleeve, which is prevented from turning, by a loose- 
fitting dowel. Outside of this are three concentric tubes 
having a small clearance between them. This clearance 
fills up with oil and permits a vibration of the inner shell, 
at the same time restraining same. The shaft, therefore, 
revolves about its axis of gravity instead of the geometric 
axis as would be the case were the bearing of everyday 
coustruction. ‘The journal is thus permitted to run 
slightly eccentric, according as the shaft may be out of 
balance. This form of bearing performs the functions 
of De Laval’s slender flexible sliaft, but in 
shaft is built as rigidly as possible. At R, Fig. 8 
a flexible coupling by means of which the power of 
turbine is transmitted. 

A by-pass valve is provided, shown at P, which admits 
high-pressure steam by means of port Q te the steam 
spuce E. By opening this valve as much as 60 per cent. 
overload may be obtained, and with turbines operating 
condensing, full load may be obtained should the con- 
denser be inoperative, and the turbine exhaust into at- 
mosphere. 

A fly-ball governor is used, as shown in Fig. 11. The 
ball levers are swung on knife edges. The governor works 
both ways; that is to say, the midposition of the levers 
is admitting a full head of steam to the turbine. A move- 
ment from this in either direction is tending to cut off 
the supply. This serves a useful purpose in the event 
of very excessive load coming on the turbine, such as a 
short circuit, which has the effect of bringing down the 
speed more than the percentage variation permitted by 
the adjustment of the spring when the steam immediately 
becomes shut off. Again, in such an event as some of 
the governor-driving mechanism becoming broken and 
the governor balls slowing up independently of the tur- 


no 


lower 


are also 


this case the 
g 


, is shown 
the 


bine, the steam is shut off before any damage could take 
place. 
The speed of the turbine may be varied within all the 


limits of the governor spring while the turbine is run- 
ning. This is particularly useful in bringing alternations 
in synchronism and adjusting their differences of load 
when in multiple. This is accomplished by grasping the 
top knurled head, when, by means of a ball-bearing shown, 
the spring and tension nuts remain stationary. Any ad- 
justment of the spring nuts may without 
disturbing the running of the 
The arrangement the governor is shown in 
Fig. 12. They are attached to a small relay valve A, 
which controls steam below the piston B, which is directly 
connected to the main admission valve. The levers re- 
ceive reciprocating motion at C from an eccentric, and 
use the governor clutch as a fulcrum, points D and E 
being fixed. Continuous reciprocating motion is thus 
given to the relay valve. This is in turn transmitted to 
the admission valve. The function of thg governor is to 
vary the plane of oscillation of the relay valve, which 
causes the admission valve to remain open for a longer 
or shorter period according to the position of the governor. 
The steam, therefore, is admitted to the turbine in puffs, 
which occur at constant intervals of time. The puffs are 
either of long or short duration, according to the load. ‘At 
full load the puffs merge into an almost continuous blast. 
If we were to attach an indicator to the steam space A, 
Fig. 8, and pull the drum around by hand, we should pro- 
duce a series of cards similar to those here shown: 


then be made, 
turbine. 


of levers 


Time of talre,. 
1 Oper 7 








Lqual intervals 
of Time 












Tire of 
Yalre Open 


When Running Light Load. 


This does not mean that in the latter case there is a 
more complete expansion of steam than in the former, but 
that high-pressure steam is made use of at all loads. 


There is absolutely no variation of angular velocity in 
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the turbine, which is necessarily present in reciprocating 
engines, hence the value of turbines for running alter- 
nators in multiple. This can be realized when we know 
a 500 h.p. turbine will run 20 minutes after the throttle 
has been closed. This, of course, speaks well for the low 
friction, but is principally due to the tremendous fly- 
wheel effect of the shaft. Mr. Parsons made very success- 
ful use of an electrical governor which was attached to a 
relay valve working in exactly the same manner as just 
deseribed., 

Referring to diagram, Fig. 15, the steam at pressure P 
in expanding, through row 1, to pressure P, converts its 
energy mto velocity and impinges upon the moving blades, 
row Z. ‘The steam then performs a second expansion in 
expanding through row Z, again converting its energy 
into velocity, but this time the energy of the efflux is to 
react upon the blades from which the steam issues. The 
same cycle is repeated in 3 and 4, and so on until exhaust 
pressure is reached. The moving blades therefore receive 
motion from two causes, the one due to the impact of 
steam striking them, the other due to the reaction of the 
steam leaving them, and in this respect this turbine is a 
combination of Bianca’s wheel and Hero’s engine. In 
the Parsons turbine the velocities of steam never exceed 
HOU to GOO ft. per second, and for the most part are con- 
siderably Jess than this. 

It may be interesting to record the actual pressure ex- 
erted on individual blades in a turbine. ‘Take, for ex- 
ample, one of 300 k.w. capacity, to which special reference 
There are altogether 31,073 blades in the 


will be made. 
The pres- 


turbine, of which 16,095 are moving blades. 
sure that each of them exerts in revolving the shaft varies 
from .S9 to 1.04 ounces. 

The diagram, Fig. 16, shows some economy curves 
developed from tests made on one of the 3800-k.w. turbines 
now in operation at the Westinghouse Air Brake Com- 
Works. The results may be summarized as 
follows: Tull load, 16.4 Ibs. steam per e.h.p. hour; three- 
quarters load, 17 Ibs. steam per e.h.p. hour; one-half load, 


pany’s 


18.2 Ibs. steam per e@.h.p. hour; one-quarter load, 22 
Ibs steam per e.lup. hour; running light, 750 Ibs. per 
hour; vacuum, 26 in. to 27 in.; boiler pressure, 125 Ibs. 
per sq. in.; rp.m., 3,600. The consumption of 16.4 Ibs. 
at full load is in itself remarkable, but such results as at 
light loads have never been approached before. It 
be said that the consumption at half load is only 
It should not 


the 
may 
10 to 12 per cent. greater than at full load. 
be lost sight of that these results are per electrical horse- 
power. 

To make a comparison with a reciprocating engine and 
assume the efliciency of transmission from the steam 
cylinders to the switchboard to be 85 per cent., which is 
about the very highest attainable, would bring the full- 
lond water rate on the turbine just described to 14 Ibs. 
per ip. The tests were made under ordinary conditions 
so far as dryness of steam is concerned, the boilers being 
some distance away, and no allowance made for wetness 
of steam. 

On the curves are shown the efficiency when running 
These results are somewhat inferior, as 
A turbine 
propor- 


non-condensing. 
this turbine was designed for condensing. 
non-condensing gives 


designed for running 
{ionately as good results as the condensing curves 


shown on the diagram. By this set of curves may 
be observed the function of the by-pass valve, how, when 
running non-condensing, the by-pass valve remained 
closed until about half load was reached. Upon being 
opened the efliciency fell off, as shown, and continued to 
improve from there on as the load increased. The over- 
load capacity of the engine is obviously more flexible than 
that of most engines. Superheating may be made use 
of with considerable gain in economy and without dif- 
ficulty. In this connection Prof. Thurston has lately 
recorded some experiments with a De Laval turbine, For 
} deg. F. of superheat 1 per cent. of gain in economy 
With 37 deg. of superheat the capacity of 
This gain he attributes almost 


every = 
was attained 
the turbine was doubled. 
entirely to the reduction of skin friction. 

The practical "efficiency of a turbine power plant may 
he gathered by some tests made by the Westinghouse Air 
Brake Co, After the plant had been installed some nine 
months the whole plant was shut down, and the steam 
engines which had been previously doing the work were 
connected up again, put in service and were kept run- 
ning a week, with careful records of fuel and water taken. 
Similar tests were made with the turbines and electrical 
transmission. The saving in coal averaged 85.7 per cent. 
during the day and 86.4 per cent. during the night in 
favor of the turbines. The saving in feed water averaged 
29.8 per cent. during the day and 41.4 per cent. during 
the night. In round numbers this means a saving of 
10,000 Ibs. of coal in 24 hours. The gain is in great 
measure due to the economy of the turbines, but also to 
some extent to the elimination of the condensation in long 
lengths of steam pipe and to the advantages of electrical 
Transmission, 

The whole plant, three turbines and generators, aggre- 
gating 1000 hep. occupies a floor space 24 ft. square. 
The turbine and generator, as shown in the Railroad 
Gaarvette, April 13. weighs about 25,000 Ibs.: total length, 
1 ft.: width 4 ft. 3 in. 

Lately a 1,000-k.w. outfit has been built by C. A. Par- 
sons & Co, for the Elberfeld Corporation, in Germany. 
At 1,200 kaw., 130 Ibs. boiler pressure, 18 deg. F. of 
superheat, the turbine driving its own air pump, ete., an 
electrical horse-power was produced for 14.025 Ibs. This 
s probably the highest economy ever attained in any 


steam engine. 


lig, 20 shows the complete revolving part of a 3,000- 
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h.p. turbine. Its weight is 28,000 lbs.; length over all, 
19 ft. 8 in.; 12 ft. 3 in. between bearings; the largest 
diameter 6 ft. The turbine of which this forms a part is 
shown on Fig. 21 and is being set up in the powerhouse of 
the Hartford Electric Light Co. It is direct-connected to 
a 1,500-k.w. generator, the ‘total outfit being 33 ft. 3 in. 
long, 8 ft. 9 in. wide, 175,000 Ibs. total weight, including 
generator. ._'This is the largest steam turbine in one in- 
tegral part ever built. 

The cost of renewals and repairs is very small. In 
1897 the Newcastle & District Electric Lighting Co. 
published costs. The powerhouse contained 11 turbines of 
75 to 150 k.w. each. The cost for repairs and renewals 
amounted to .26 cents per k.w. per annum, and included 
all repairs to boilers, turbines, condensers, pumps, gen- 
erators, cables and fittings. 

In balancing revolving parts it is found best to use 
comparatively narrow rings and balance each separately. 
lor this work the Westinghouse Machine Company has 
made a machine that gives great accuracy. It is shown 
in Fig. 22, where a ring is in place on the turntable. The 
turntable is pivoted on a beam which is in turn hung on 
Below the turntable is rigidly attached 
an adjustable counterweight. The turntable is free to 
turn independently of all this. Means are provided to 
slide the whole turntable and counterweight in the beam 
and in a direction at right angles to the line of the knife 
edges. The counterweight is adjusted to bring the com- 
bined center of gravity in a plane close to the knife edges. 
$v sliding the mass in the beam, the table may be made 
to rest horizontally. Then by giving the turntable one- 
half revolution the table will fall over by twice the 
amount it is out of balance. Readings are taken in two 
opposite directions and the exact location and the amount 


two knife edges. 


of the error is figured. 

Balancing by this method is done rapidly. A ring weigh- 
ing 6,000 Ibs. has been balanced within 2 ozs., and rings 
weighing 200 or 300 lIbs., within 4 oz. In the case, how- 
ever, of the revolving parts of electric generators the 
final winding, etc., is liable to throw it out of balance, 




















Orrangement of Spring Plate Foiieers. 
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The surplus shown in the final report for the preceding 
year was $53,064,877. 

The amount of dividends stated does not include the 
dividends paid to stockholders by railroads which are 
operated under lease or some other form of control. 


Draft Gear of the Duluth, Missabe & Northern. 


Mr. Wm. Smith, Superintendent of Motive Power of the 
Duluth, Missabe & Northern, has furnished us drawings 
of and information about the draft gear used on recent 
heavy cars of that road, on which the trains are probably 
as heavy as on any in the country. The accompanying 
engraving shows the draft timbers and attachments for 
ore cars. It may be seen that the Hinson attachments 
are used, where each of the ordinary follower plates is 
replaced by four steel springs, which are 5% in. wide, 
8% in. long and 5-16 in. thick. These spring plates have 
a set of 8% in. One set of double-coil springs is used in 
connection with the M. C. B. yoke, which is made of 
1 in. x 4 in. wrought iron. On cars recently built skeleton 
bolsters that permit the draft timbers to pass back through 
the bolster to any point desired are used. <A solid block is 
put between the draft timbers, extending from the check 
castings to the body bolster. 

This rigging has been in use on the Duluth, Missabe 
& Northern for three years. During the first year it was 
put on 400 cars, the second year on 500, and last year 
800 cars were equipped, making 1,700 in all. Mr. Smith 
says that never yet has he found what might be termed 
an entire follower broken. In all, about half a dozen of 
the spring plates have broken, but never more than one 
plate in any one follower has been broken at a time, and 
those were replaced at once. The breakage of coil springs 
is not decreased, as many coil springs being broken with 
the spring follower plates as were broken with the solid 
followers formerly used. As said, the follower plates have 
36 in. set, and a tremendous compression is required to 
close them, so that in starting the heavy trains there is 
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Draft Gear for Ore Cars—Duluth, Missabe & Northern. 


and then there is no alternative but to balance it in its 


entirety. 

The paper closes with a brief review of the dimensions, 
equipment and operation of the English boats, ‘’Turbinia” 
and “Viper.” ‘The successive stages of their equipment 
and the important changes that it was found necessary 
to make are recited with interesting comment by the 
author. It is stated finally that while it is generally con- 
ceded by engineers that little more may be anticipated in 
the development of reciprocating engines, the turbine is 
capable of development in many ways, and particularly in 
the use of superheated steam. 


Interstate Commerce Income Report for Year to June 
30, 1900. 


The preliminary report on the income account of 
railroads in the United States for the year ending June 
30, 1900, prepared by the statistician to the Interstate 
Commerce Commission, contains returns of operating 
companies representing 190,406 miles of line. 

The gross earnings of the roads included in this 
report were $1,480,6738,054, or $7,776 per-mile of line. 
OF these earnings $396,860,760 were passenger and $1,- 
OAS.268,8S75 freight. The gross earnings shown in the 
final report for the preceding year were $1,313,610,118. 
Operating expenses for the last fiscal year aggregated 
$56,814,142, or $5,025 per mile of line. The net earnings 
of the roads embraced in this advance report were $523.,- 
SOSO12, or $73,110,747 more than they were for 1899. 
Income from investments. ete., amounted to $60,675,700 ; 
total income, $584,534.612. 

The total deductions trom income were $395,811,056. 
This includes intevest.on bonds, rents for leased lines, 
taxes ($44,596,165), and other charges to income. The 
amount of dividends declared was $109,400,147, which 
is $27T.HO55,888 greater than by corresponding roads for 
1899. The resulting surplus from the operation of the 
roads covered by this preliminary report was $79,323,409. 


never the sudden and severe stress on the draft rigging 
that is given with the old-style followers. With the 
heaviest trains, there is said to be enough spring in the 
followers to cushion the shock, and this is held to account 
for the better performance of the draft rigging. When 
the old-style follower was used the draft timbers suf- 
fered severely, whereas with the present arrangement 
there has been very little trouble with draft timbers, ex- 
cepting where short timbers were used with solid body 
bolsters. 

In all the latest cars having skeleton body bolsters, and 
any length of draft timber desired, there has been no trouble 
with the draft rigging. In exceptional cases where the 
timbers were not sound, they have been pulled apart, and 
also in some instances the rear ends of coupler yokes have 
been pulled out. In general the results with this rigging 
have been very satisfactory in heavy service. 


The Proposed National Standardizing Bureau. 


Under the direction of the Secretary of the Treasury 
a bill to establish a national laboratory with the above 
title was prepared and sent to the House of Representa- 
tives last April. It was referred to the Committee on 
Coinage, Weights and Measures, and early in May at a 
hearing before that committee received the unqualified 
indorsement of all who were present to represent the 
scientific and commercial interests of the country. Among 
those who gave evidence in favor of the proposed bureau 
were Hon. Lyman J. Gage, Secretary of the Treasury ; 
Dr. Henry S. Pritchett, then Superintendent of the Coast 
and Geodetic Survey, now President Massachusetts Insti- 
tute of Technology; Dr. William McMurtrie, President 
of the American Chemiéal Society; Dr. A: E. Kennelly, 
President of the American Institute of Electrical En- 
gineers; Capt. C. D. Sigsbee, U. S. N.; Mr. Henry Ives 
Cobb (architect), and others. Letters indorsing the bil 
were also received from many universities, technical so- 
ciecies and schools; from the different scientific depart- 
ments of the government, from Mr. George Westing- 
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house, Dr. C. B. Dudley, Chief Chemist of the Pennsyl- 
vania railroad and others. The committee unanimously 
reported in favor of the proposed bureau, but owing to the 
close of the session it was impossible to get the bill before 
the House. 

An effort is now being made by the Secretary of the 
Treasury and others interested in weights and measures 
to have the bill considered early this session. An identical 
bill has been introduced in the Senate and referred to 
the Committee on Commerce. This committee has the 
measure under consideration and will no doubt report 
upon it in the near future. 

The plan proposed is to extend the equipment, func- 
tions and personnel of the present office of Standard 
Weights and Measures, which is under the Treasury 
Department, until it shall fill the place in this country 
occupied in Germany by the Physikalische-Technische 
Reichsanstalt, which was established in 1887 at a cost of 
over $1,000,000. The bill provides an appropriation of 
$250,000 for a laboratory, $35,000 for its furnishings and 
equipment, $25,000 for a site, and the necessary amounts 
for salaries for a director, physicists, chemists and the 
required staff of laboratory assistants. The total appro- 
priation is a small one compared with the amounts ex- 
pended in establishing and maintaining similar labora- 
tories abroad, or the benefits to be derived from such an 
institution. 

Among the functions of the proposed bureau are: The 
comparison of the standards used in scientific investiga- 
tions, engineering, manufacturing, commercial and edu- 
cational institutions, with the standards adopted or recog- 
nized by the Government; the testing and calibration of 
standard measuring apparatus; the determination of 
physical constants and the properties of materials when 
such data are important to scientific or manufacturing in- 
terests and cannot be obtained of sufficient accuracy else- 
where. The proposed bureau will exercise its functions 
for the Government of the United States; for any state 
or municipality, or for any scientific society, educational 
institution, firm, corporation or individual in the United 
States engaged in manufacturing or other work requir- 
ing the use of standards or standard measuring instru- 
ments. 

The German Reichsanstalt before mentioned, which 
has been copied by England and France, is of great value 
to makers of all kinds of instruments of precision as well 
as to manufacturers in general, and is said to have largely 
increased the export of such instruments from Germany, 
which has trebled in ten years. The value of such a 
bureau will be apparent at once to readers of the Railroad 
Gazette, many of whom have suffered the delay and in- 
convenience of sending instruments abroad for testing 
and calibration. : 

It is thought that if members of technical and engineer- 
ing societies, prominent manufacturers, mechanical and 
electrical interests, take the interest which the impor- 
tance of the matter demands, and will not let senators 
and members forget it in the press of other matters, the 
bill can be passed during the present session of Congress; 
otherwise it will be delayed for at least another year. 
When the advantages to be gained are considered the 
cost seems insignificant, and there seems to be no reason 
why anyone should oppose the bill. The total amounts 
now appropriated annually by, different governments for 
standardizing purposes are as follows: 
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The two great lines from London to Scotland, the 

Kast Coast and the West Coast, have shortened the 


schedules of their fastest trains about 15 minutes; but 
for the first three days the East Coast Line lost time 
north of York and the train reached its destination sev- 
eral minutes late, in one case 28 minutes. The West 
Coast line got in several minutes ahead of time. 


On the Continent of Europe they still have a time 
convention. That to consider the time-tables for this 
winter was held at Palermo, Dec. 5, 170 delegates being 
present, 


Heating System of the Clinton Roundhouse. 





A plan and elevations of -the new Chicago & North- 
Western 50-stall roundhouse at Clinton, Iowa, were shown 
in our issue of Sept. 7. At that time we were unable to 
give the arrangement of heating and ventilating ap- 
paratus, which is one of the interesting features of the 
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Fig. 3.—Clint 





on Roundhouse—Section at A-B. 


building. This part of the work is now illustrated. Since 
the roundhouse was built the B. F. Sturtevant Co. has 
put in this apparatus, and has similarly equipped another 
roundhouse for the Northwestern, as well as new round- 
houses on several other roads. This system of heating 
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as applied to roundhouses seems to be meeting with gen- 
eral favor, and the installation at Clinton may be taken 
as a good example of it. 

Referring to Fig. 1, it may be seen that the heater and 
fan are in a small building between the machine shop and 
roundhouse, close to the boiler and engine room. This 
location reduces the piping as much as possible. The fan 
is 12 ft. in diam. and is driven by a 10-in. x 12-in. engine, 
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Fig. 2.—Diagram of Engine, Fan, and Heater—Clinton 
Roundhouse. 


direct-connected to the fan shaft. The diagram, Fig. 2, 


shows these relations. The entering air, before reaching 
the fan, is heated while passing between coils of steam 
pipe, the capacity of the heater being the equivalent in 
volume of 20,000 lineal ft. of 1-in. pipe. The connec- 
tions are so made that the exhaust steam from the fan 
engine, machine shop engine, air compressors and pumps 
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is used in the heating coils, and if, on account of an un- 
usual demand, this supply is not sufficient, live steam can 
be admitted from the boiler through a reducing valve. 
With low-pressure steam, the air from the fan can be 
heated from 140 to 170 deg. F., when the fan is run- 


‘ning at about 158 r. p. m. 


It may be seen that the main conduit, which is gal- 
vanized iron, is 84 in. x 60 in. as it comes from the fan. 
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This conduit is divided into two branches, each of which 
extends half way around the house and is carried over- 
head. These main branch pipes at the beginning are 72 
in. x 42 in. and are gradually reduced in size, becoming 
round ducts 20 in. in diam., at the extremes. Between 
successive pairs of pits, two 16-in. galvanized iron pipes 

alongside the supporting posts, as 
These pipes join lines of 14-in. sewer 
The underground 


are brought down 
shown in Fig. 3. 
pipe, which are piaced underground. 
pipes extend through the side walls of opposite pits, so 
that the hot air is delivered directly below and toward 
either end of an engine standing over a pit. This ar- 
rangement quickly thaws engines in winter. 

There are several other advantages over the common 
method of placing steam pipes along the sides of the pits. 
As the air ducts are ail concealed and thus protected from 
drip in thawing out engines there is no corrosion as where 
steam pipes are put in the pits, and water falls on them. 
The air can also be regulated so as to facilitate working 
about engines. When work is to be done in the pit the 
hot air supply can be suited to the need by using the 
dampers in the mouth of the hot air pipes. These damp- 
ers are set into the floor as shown in details of Fig. 1. 
Slides in the vertical branch pipes permit of hot air being 
1dmitted into the house, above the floor, when desired. Some 
1dditional advantages of the hot air system are that the 
ventilation of the house is positive and that steam pipes 
are Closely assembled, and there is no danger of pipes 
freezing. The plant apparatus is controlled by one man 
and is easy to regulate and care for. 
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Fig. 1.—Plan of Heating Clinton Roundhouse—Chicago & Northwestern Railroad. 
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EDITORIAL ANNOUNCEMENTS. 


CONTRIBUTION S—Subscribers and others will ma- 
terially assist us in making our news accurate and com- 
plete if they will send us early information of events 
which take place under their observation, such as 
changes in railroad officers, organizations and changes 
of companies in their management, particulars as to 
the business of the letting, progress and completion of 
contracts for new works or important improvements 
of old ones, experiments in the construction of roads 
and machinery and railroads, and suggestions as to 
its improvement. Discussion of subjects pertaining to 
ALL DEPARTMENTS Of railroad business by men prac- 
tically acquainted with them are especially desired. 
Officers will oblige us by forwarding early copies of 
notices of mectings, elections, appointments, and espe- 
cially annual reports, some notice of all of which will 
be published. 


IPDVERTISEMENTS—We wish it distinctly understood 
that we will entertain no proposition to publish any- 
thing in this journal for pay, EXCEPT IN THE ADVERTIS- 
ING COLUMNS. We give i our editorial columus OUR 
OWN opinions, and these only, and in our news columns 
present only such matter as we consider interesting 
and important to our readers. Those who wish to 
recominend their inventions, machinery, supplies, finan- 
cial schemes, etc., to our readers, can do so fully in our 
advetising columns, but it is useless to ask us to 
recommend them editorially either for money or in con- 
sideration of advertising patronage. 


The month of October for the first time this year 
shows a loss in both gross and net earnings for the 
railroads of the United States. Zhe Chronicle's tig- 
ures covering 137 roads show a decrease in gross 
exurnings for the month of $373,000, and in net earn- 
ings of $976,000. It is to be noted that these figures 
follow very heavy increases of a year ago, amounting 
to $12,275,000 gross, and $4,618,000 net earnings, but 
notwithstanding the heavy increase of a year ago, the 
roads this year would undoubtedly have shown a fair 
increase had it not been for the coal strike. The eight 
anthracite roads dropped in net earnings from $3,218,- 
vOU in 1899, to $212,000 in 1900, a loss of over $3,- 
000,000 or 93.4 per cent. The Reading led in the 
losses of net earnings with $1,234,000 net; then follow 
the Lehigh Valley, $1,053,000; the Central of New 
, $390,000; the Erie, $314,000. The Canadian 
Pacific also shows a loss in net earnings of $390,000. 
There were some heavy increases in net earnings, in- 
eluding the Pennsylvania Lines East and West, $438,- 
000; the Atchison, Topeka & Sante Fe, $285000; the 
Southern Pacific, $259,000, and the Houston & Texas 
Central, $221,000. The gains have been particularly 
heavy in the South and Southwest. 


During the year 1900, all the contracting locomotive 
works in the United States (that is those outside the 
railroad shops), 15 in number, will have built 3,158 
locomotives. This is the largest number ever built 
jn one year and is 680, or 27.5 per cent., more 
than in 1899, when the record was also broken. In 
fact, the increase this year will be nearly 14 per 
cent. greater than the increase of 1899 over 1898. Of 
the 3,158 locomotives that will have been turneé 
out this year, 545, or more than 17 per cent., will 
be compounds. In 1898 the output of compound loco- 
inotives was 339, or nearly 14 per cent. of the total 
output; and in 1898 the number of compounds was 
373, or 20 per cent., of the total. The figures for the 
year include 102 geared locomotives and 21) com 
pressed air and 48 electric locomotives. The num 
ber of locomotives that will have been built for 
export this year is 505, or about 16 per cent. of 
the total output. This is nine, or not quite two per 
cent., less than in 1899, when 514 engines were built 
for railroads in foreign countries. In TS8S, 554, or 
30 per cent. of the total, were sent abroad; and in 
INOT, SSG, or 31 per cent. In 1896, 309, or 26 per cent, 
were exported. The following table shows the total 
number of locomotives built each year for the past 
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At present the outlook is that 1901 will at least equal 
1900, Some of the locomotive builders have orders 
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enough on their books to keep their works busy for 
from five to nine months hence and judging trom our 
news columns there is no immediate prospect that the 
demands of the railroads for new motive power will 
be less than a year ago. 


The total number of cars that will have been buiit 
by the car building works in the United States during 
1900 is 124,106. This of course does not include the 
cars built by the railroads in their shops. Of the 124,- 
106 cars, 118,070 are freight, 1,515 passenger, and 
6,091 street cars for use in America; and 2,561 freight. 
121 passenger, and 748 street cars for export. All of 
these figures are official, except in the case of a few 
small builders, the output of which we have carefully 
estimated. Last year the total output of these same 
works was 123,893 cars, divided as follows: 117,982 
freight, 1,201 passenger, and 4,710 street cars for use 
here; and 1,904 freight, 104 passenger, and 296 street 
cars for export. The extension of the steel car in- 
dustry is shown by the fact that of the total freight 
cars that will have been turned out this year, 14,464 
were all steel; 447 of these were for export. Last 
year, the total was 10,500, while in 1898 but 2,700 
were built: In addition, 4,140 of the wooden freight 
cars, for domestic use, had steel underframes. Dur- 
ing the coming year we may expect to see a still 
greater increase in the use of steel cars, as the 
Pressed Steel Car Co. already has orders in hand for 
several thousand steel cars not included in this year’s 
output, and four other concerns have lately entered 
actively into the work of building steel cars. More 
cars for passenger service will probably be built in 
1901 than in 1900, judging from the present activity 
in that direction. 


The St. Louis Globe Democrat which appears to 
have seen the official report of the proceedings otf the 
recent conference of western railroad presidents 1n 
New York City, says that at that conference a resolu- 
tion was adopted looking to the organization of a 
committee of railroad presidents, from all sections of 
the country, to try to come to an agreement with the 
Interstate Commerce Commission on a bill for the 
amendment of the Interstate Commerce law. ‘The 
preamble recites that under the anti-trust act of 1890 
railroad conferences are unlawful; that such con- 
ferences are necessary to keep rates stable, and that 
the Interstate Commerce law requires stability; that 
amendatory legislation cannot be accomplished except 
by the cooperation of the Interstate Commerce Com- 
mission and that, therefore, such co-operation must 
be sought by making concessions. Messrs. Hughitt, 
Felton, Ripley, Earling, Burt and Jeffery were re- 
quested to undertake the organization of this com- 
iiittee. Whatever may be the result of this action, 
its spirit is wise. Chairman Knapp, who took the 
initiative in establishing these presidents’ conferences 
a year ago, appears to have given up in despair (for 
which we do not blame him). He has not attended 
the last few conferences, and the reason is pretty 
obvious. But the need of “co-operation between the 
Commission and the carriers, through conciliatory and 
friendly conferences,” to quote the language of the 
presidents’ resolution, is as great as ever; and it is 
certainly fitting that the presidents should now take 
the initiative. The railroads and the Commission 
have now pursued an obstructive policy so long that 
it is pretty evident that each side can continue its 
present attitude indefinitely; so the only chance for 
progress is for one side or the other to give in at 
some point. 


The Topeka Tests of Draft Gears. 


In writing lately (November 30, p. 794) of Mr. San- 
derson’s paper on tests of draft gears we permitted 
this sentence to find its way into our article: “It will 
be seen that all of the rigging began to fail early in 
the game.” The preceding sentence was: “It should 
be kept carefully in mind that they were only par- 
tially tests of draft-gear,’”’ and we had also said that 
the “trials were designed to test the attachments to 
the sills for pulling shocks.” In the sentence first 
quoted here we had in mind the riggings tested, con- 
sidered as a complete draft gear, from the coupler 
shank back to the draft sills, but failed to express that 
idea, and the sentence quoted has given offence to 
several draft gear men, and has perplexed several 
railroad men. This is quite natural, for the sentence 
as printed is not strictly true. Within the limits of 
the tests. so far as concerns the purposes and results 
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of the tests, only three of the riggings seem to have 
actually failed as adequate attachments to the suis. 
and Mr. Sanderson says explicitly: “It was plain 
that we were able to select three or four gears that 
were all probably stronger than the framework of 
the cars; anyhow, they were a long advance on what 
had been used before, and it left the field open to the 
purchasing agent to get rival bids from several firms 
whose product had stood a most severe test success- 
fully ..% It was further evident that even had 
we gone on to the utter destruction of each gear . . 
each maker would have immediately strengthened up 
his gear where it showed weakness, and justly claimed 
that the test made should not condemn his revised 
design.” 

Within the limits of the tests and considering their 
purpose, our statement was wrong. The spirit and 
intent of the statement were fair, and we wrote (or 
intended to) in the interest of science; therefore we 
make no apology for the motive or spirit. The man- 
ner of the statement was, however, unjust and it 
was careless, and a journal like this should never be 
even a little careless. For that injustice and careless- 
ness we apologize and will gladly make any proper 
amend to the persons injured. 

The carelessness consisted in that we did not ex- 
press the idea that the deficiency revealed was in the 
draft riggings, as a whole, not merely as attachments 
to the sills. We do not appear to have been alone in 
the thought that taking the riggings as complete draft 
gears the tests showed that they are, to say the least, 
inadequate. One Superintendent of Motive Power 
said, in written discussion of the paper: “Many of 
the eight nameless draft gears seem to be inferior to 
the present M. C. B. standard and the re- 
sults of this test fully demonstrate the necessity of 
a careful investigation into the draft gear question.” 

We admit, with pleasure, that the tests showed that 
“three or four of the gears were all probably stronger 
than the framework of the cars;’ we would admit 
that six or seven of them might easily be made so. 

Now let us consider the assemblage tested, as a 
whole. As a draft gear it represents everything back 
of .the coupler—everything but the knuckle, coupler 
head and shank. We find that in one rigging the 
springs closed solid with a blow of five feet; that in 
six the springs closed with a 10-foot blow; that in the 
eighth the stops touched but the springs did not close. 
Whether or not the springs that closed at 10 ft. 
would have been closed at nine or eight or seven 
feet we need not now inquire. But the kinetic energy 
of the blow of a 1,640-lb. drop falling 10 ft. is equal 
to the energy of a 34,000-Ib. car, loaded with 60,000 
Ibs., at a little more than 24 miles an hour. We 
shall follow this thought no further. We find that 
the yokes yielded at various stages and in different 
ways. These were no part of the gear which the 
vials were designed to test, but they are part of a 
complete draft gear and they got tested. Their per- 
formance gave some usefui lessons. These are some 
of the things that we had in. mind in writing before. 

It appears that the officers of the Atchison now 
expect to make trials of these and ether draft gears 
on long trains, as in actual service, and it will be a 
fine thing if this can be brought about. Everyone 
will be disappointed if the two friction gears do not 
appear in these trials. 








To Finish Rails at Low Temperature. 


In Mr. Metealf’s remarkable paper on “Steel, its 
Properties; its Use in Structures and Heavy Guns,” 
read before the American Society of Civil Engineers 
in 1887, he said: “In every piece of steel that is in 
existence to-day there is a sure record of the last tem- 
perature to which it was subjected, as well as of the 
manner in which the steel was worked. . . . Every 
piece of steel is at its best in all physical properties 
when the grain is in the finest condition possible, or 
its crystals are the most minute and uniform size. 
The largest crystals and weakest structure are formed 
when iron and steel are allowed to cool slowly and i! 
a state of rest, and the finest crystals and the best 
structure can only be formed by quick cooling and 
the violent agitation of the hammer or of the rolls.” 
The fact could not be stated better. These sentences 
stand as classical. The significance of the fact in 
rail making has been slowly grasped by rail users 
until it is now very generally understood. It wa 
probably sooner grasped by the rail makers. In the 
last dozen years we have heard a great deal about th 
vice of squirting hot rail steel through the rolls an: 
have ourselves ventured to speak of the matter thre: 
or four times a year at least. 

A few months ago we mentioned the plan thei 
under experiment at the Edgar Thomson Works 0! 
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the Carnegie Company. This plan has now been put 
in use there and by it all rails made there will be 
finished. It consists essentially in introducing, be- 
tween the intermediate rolls and the finishing train, 
2 cooling bed on which a number of rails will ac- 
cumulate and over which they will travel. The time 
taken to pass over this bed will be sufficient to reduce 
the temperature by the required amount. Just what 
this reduction is we are not informed. It will be ap- 
parent at once that there will be no loss of output and 
that the delivery at the end of the finishing train 
will be exactly the same as if no rails passed over the 
new bed. The only delay will be the time necessary 
to fill this bed at the start. 

The plan was invented by Mr. Julian Kennedy, Con- 
sulting Engineer at Pittsburgh, and Mr. Thomas Mor- 
rison, General Superintendent of the Edgar Thomson 
Works. The mills were closed for about three weeks 
in order to put in the new machinery and were 
started up again December 5. The finishing rolls had 
to be torn down and moved with their engine some 
56 ft. further down the mill and 8 ft. out of the line 
of the intermediate rolls. The hot saws, hotbeds and 
other plant had also to be moved 56 ft., involving, of 
course, new foundations and a new building 78 x 71 
ft. to cover the new hotbeds, ete. The rail mill as it 
stands has three trains, the roughing train through 
which the bloom makes five passes, the intermediate 
rolis, where five passes more are made, and the finish- 
ing rolls. 

From the intermediate rolls the rails pass to the 
special cooling bed, where each rail is laid on its side 
with the head in contact with the flange of the rail 
in front of it. This contact somewhat equalizes the 
temperature, as much of the heat of the head of each 
rail is absorbed in the flange of the rail next before 
it. Thus the rails are not bent by the quicker cooling 
of the flange, as would be the case but for this con- 
tact. The rails are carried forward to the special 
cooling table by live rollers and transferred by dogs 
attached to ropes which are driven by a shaft worked 
by a hydraulic cylinder and ram. The final processes 
do not differ from those ordinarily in use except that 
the rails do not need so much curving in the camber- 
ing rolls because there is less difference of tempera- 
ture in the head flange. 

Observations on the finished product show much 
finer crystallization and more homogeneous structure 
in the steel finished at the lower temperature. It is 
found that the allowance for the contraction of the 
rail, to be made in setting the hot saws, will be 
reduced some 15 or 20 per cent. We are not told what 
the temperature of the rails passing the finishing rolls 
will be, but we are lately informed at the office of the 
R. W. Hunt & Co., that it will perhaps be about 1,400 
degrees. That company is now experimenting with 
an optical apparatus for determining the temperature: 
It is believed that this can be worked out in such a 
way that it can be used by an inspector or operator 
in the mills. It seems to us that this is one of the 
most important improvements in rail making that has 
uppeared in recent years, and we should expect great 
results from it. Obviously, if it is successful all of 
the rail makers will have to use it. 


New Railroad Building in 1900. 





Over 4,800 miles of new railroad was completed in the 
United States during the past year, according to the 
preliminary estimates of the Railroad Gazette. The re- 
turns cover 286 companies in 48 states and territories 
with 4,804.41 miles as the estimated total. These fig- 
ures are necessarily preliminary, and the completed re- 
turns will undoubtedly add to this mileage. The com- 
parison with the returns of 1899 is favorable, during 
which 284 companies built 4,56914 miles, the largest new 
building since 1891 and 1892. Only about 2,000 miles 

year was built during the four years from 1894. to 
ISO7, 

Texas heads the states this year in new building 
with 818 miles. Five other states built more than 200 

iles each; Iowa, 279 miles; Minnesota, 255; Pennsyl- 

nia, 235; West Virginia, 215, and Louisiana, 203 
ules. Alabama built 187 miles; Mississippi, 178; Cali- 

ria, 170; Georgia and Oklahoma, each 169; Florida, 
inv; Wyoming, 153, and South Carolina and Tennessee, 

h 146 miles. ; 

\inong the companies building the Chicago, Burling- 
vi & Quincy leads, with 213 miles in four states and 
The Chicago, Milwaukee & St. Paul built 

miles; the Chicago, Rock Island & Pacific, 169 
ines; the Northern Pacific, 151 miles; the Chicago & 

‘thwestern, 149 miles; the Burlington, Cedar Rapids 
« Northern, 100 miles; the St. Louis & San Francisco, 
‘11 miles; the Seaboard Air Line, 95 miles; the Illinois 
‘entral, 91, and the Gulf & Ship Island, 70 miles. Most 

the extended building was by the larger and older 
iupanies, In the accompanying table the mileage and 

‘ber of companies building are given by states and 


ritories, 


territories. For comparative purposes we print the 
similar figures of 1899. 
New Railroad Building by States. 











—1899.—— —1900.—- 
Com- Com- 
panies. Mileage. panies. Mileage. 
BAVA oc icclcescccnecesees 2 60. 13 187.3 
Alaska Territory ........e0- 1 1.4 1 4.5 
Arizona Territory .......... é 49. 4 48. 
PRUE i ccc.cid civacededsnnes 12 281.7 9 135.5 
CAMIGTRIR  .ccciesccseseweucs 174.76 11 170.15 
COIN os. dx cae avoe caeeetsie 5 83.42 7 139.6 
Commecticvt 2 ..cccecccccscce 3 19.65 <a “ae 
PIE ooo ois ec taicacticsncneds 10 138.7 10 157.5 
COPRIIEE «a oc cecdevesscececees 10 136.71 10 169.04 
FRBWEE ccc cccesces Seamed cuse Pee 1 26. 
WOME id de< civ inxnasaceeee 6 160.86 3 50.41 
lllinois 5 96.7 7 95.8 
ane 7 77.3 4 66.7 
5 77. 3 138.16 
Sr nrer crc 10 563.97 5 279.26 
PORN oct rcccrctdcesee<ees 3 12.5 Se waa 
WEGHERORG occ sna geccucuccce 2 17. 4 29.9 
GA oe ccs cose csictanews 6 137.22 13 202.93 
pS rere rrr 4 41. on oes 
pO errr errr r ry + 41. 2 ‘3 
Mageachusetts ....cccccccecs 1 4.2 oa “aa 
PUNE (aos 0 6 sao so ef eaimace 13 168.86 9 126.35 
rere rrr 9 374.35 8 254.79 
jE ener ere ere r 6 141.68 6 172.92 
WR RNRNEREIN aioe craw. x slaiviniccwrasiseind 13 100.36 7 67.5 
MOG cc cise cecnesensae 2 32.7 3 31.12 
WME, cd tusiece cas necwnes 2 59.6 2 100.35 
New Hampshire ..........06 «+ coe 1 18,54 
PUG CONOOY bcc e cdanandac sce 1 9.5 2 4.4 
TAG PROMIOG occ sivsincsdss nea 3 125.39 re <a 
TRG PANIES «50.0006 ace oe waaais 4 40.83 4 10.48 
Novel ‘Carona. «.cccccesccces 14 103.4 10 114.76 
North Dakotas ...ccccssccces 1 41.16 2 118.93 
CPi eccrrenansctunanecascnes 6 77.82 6 27.1 
Oklahoma Territory ........ 4 157.21 5 169.4 
TRON < dere cade ee daa ciaean 5 26.6 4 67. 
POMNSVIVEHIG  é.kccc.ccoccase 34 212.23 31 234.86 
South Carolina. ...6ccccccscs 5 123.72 6 145.76 
BOUt TARO. cccececvnccces ‘ s<s 3 101.6 
TOWRGREOE occ ccc ond sens 5 54.46 11 145.59 
GRIN gins ckcalnenasnanK as 8 91.59 18 313.43 
WMG soesecceksencecassens 4 93.95 2 8.95 
VGRINOINE oss coe kaccincacannns 2 16.9 1 25.2 
Wie de davecsunccages de 4 63.75 6 70. 
RO Ree rr errr ec 5 W757 9 88.8 
West Virginia ...... ke cae 9 44.1 11 215.7 
WENROQMIMEIN 3. occcnccecou causes 5 47.27 110.3 
WOMENS, crvccre ea cerns eeeeiecce 2 9.27 4 152.81 
UUMGR StGIGe: 6 5666.2 cc nties 284 4,569.49 286 4,804.41 


The Union Pacific has issued to its employees a cir- 
cular notifying them that it will encourage accident in- 
surance by paying a part of the cost for all employees 
who wish to take out policies in the Aetna Company of 
Hartford. The railroad company will bear one-third of 
the premium for all conductors, baggagemen, brakemen, 
locomotive engineers and firemen, yard foremen and 
switchmen, and bridge and building carpenters. For all 
other employees, it will bear one-fourth of the premium, 
the cost of insurance being lower in the less hazardous 
occupations. Instead of being obliged to pay the prem- 
ium within four months, as heretofore, the employees 
will be allowed to pay their proportion of the premium 
monthly, the amount being deducted from their wages 
each month. For a_ practical means of showing 
the truth of the hackneyed phrase that the interests 
of capital and labor are identical, this appears to us to 
be one of the most commendable. It is not to be com- 
pared, of course, with more elaborate schemes, like those 
of the Pennsylvania and the Baltimore & Ohio; but, 
on the other hand, its simplicity is a strong point in its 
favor. ‘The employee is entirely independent. It is 
as though the company merely secured for him a re- 
duction in the insurance company’s rates. The employee 
who is inclined to suspect that the road is trying to se- 
cure some underhanded advantage over him will find it 
difficult to discover in this arrangement any ground for 
his suspicion. ‘The Chicago & Alton has had an ar- 
rangement of this kind for some time, paying, we be- 
lieve, one-half the cost of all accident policies; and the 
officers of the road find marked satisfaction in the im- 
proved relations resulting. 


The British Board of Trade return of train accidents 
for the first three months of 1900 shows eight passengers 
and six employees killed and 194 passengers and 62 em- 
ployees injured. In 1899 there were no passengers killed 
in the first quarter. Nine of the reports of special in- 
vestigations now published are signed by Lieut.-Col. 
yon Donop, a new name. This return has a second ap- 
pendix, filling 40 pages, giving condensed notes of reports 
made by Messrs. Ford and Hornby, sub-inspectors, on 
accidents to railroad employees and other persons em- 
ployed on railroad premises. These reports deal chiefly 
with accidents in yards, freight houses, ete., in cases 
where there was no train accident. Each report, con- 
densed, is divided into three paragraphs, shown in three 
parallel columns; (1), particulars of accidents; (2), 
conclusion as to the causes; (3), recommendations. In 
most of the cases the sub-inspector analyzes the causes 
and remedies with the same painstaking minuteness that 
we are familiar with in reports of the engineer officers 
on train accidents; but, in the nature of the case, some 
accidents almost defy analysis, and the recommendations 
which should be made are so obvious that there is no use 
in writing them out. Indeed, in some cases no recom- 
mendations are made. In numerous cases where the per- 
son injured was himself at fault, the conclusion is sim- 
ply “that this accident was due to misadventure.” 


NEW PUBLICATIONS. 





Hints on Painting Structural Steel. Revised edition. By 
Mr. Houston Lowe. The U. B. Publishing House, Day- 
ten, Ohio. Price, 50 cents. 

This is a pamphlet in which Mr. Lowe, of the Lowe Bros.. 

Dayton, Ohio, discussed the questions of paint and paint- 


ing from a practical standpoint and in it there is embodied 
the general observations of a long experience with paints. 
The topics treated are paint, painting steel, rust, clean- 
ing, the several liquids and solids used in paints and paint 
testing. 


Compressed Air in New York. 

We have kept the readers of the Railroad Gazette 
pretty well informed as to the development of the com- 
pressed air system in New York city, but are glad of 
the opportunity of publishing the extracts which appear 
below from a private report recently made to capitalists 
on this subject. The report is by a distinguished me- 
chanical consulting engineer to whose opinion we attach 
much value. 

“The mechanism is very skilfully worked out, and 
shows that its designers fully understand all the facts 
and conditions of the problem; there is no more danger 
of explosion than in the case of the ordinary steam loco- 
motive. The car runs almost noiselessly, as regards the ex- 
haust of the compressed air from the cylinders; dur- 
ing the period of starting and accelerating this exhaust 
is audible, but not offensively so; when the ear is run- 
ning at full speed the exhaust cannot ordinarily be heard 
except by a very attentive observer. The stopping of 
the car is quickly and surely effected by the brake mech- 
anism, 

“It is stated that one of these cars could run a distance 
of, say, 18 miles on a level or undulating track without 
exhausting its supply of compressed air; but, if the econ- 
ditions were not favorable, and if many stops were to be 
made, the chances are that the maximum run before re- 
charging could not exceed, say, 12 miles. In the 
Twenty-eighth and Twenty-ninth street cross-town serv- 
ice in New York, it is found necessary to recharge the 
ears after they have made two round trips, which cor- 
responds to a total distance run of about 10 miles. On 
this particular run, however, there is an unusually 
large number of stops required. When these cars were 
first put into service at New York the consumption of 
free air was about 450 cu. ft. per car per mile. A sys- 
tematic record of the performance of the individual cars 
and also of the individual motormen is being kept, and 
the management is confident that the consumption of 
free air can be reduced to 400 cu. ft. per car per mile. 

“The actual advantages of this system of compressed 
air motors are, that the propelling apparatus is entirely 
self-contained, and requires no contact or connection 
with any external source of supply while the car is run- 
ning, there being no trolley either overhead or under- 
ground, and when the car is once charged nothing more 
is required but a track for it to run on. The whole ap- 
paratus is clean, its operation is as noiseless as possible, 
and there is no visible exhaust of the propelling medium 
to frighten horses (as in the case of steam). The indi 
cations are that compressed air propulsion is as cheap 
propulsion with overhead trolley, and 
cheaper than electric propulsion with the underground 
trolley or by storage battery. 

“The application of compressed air for propulsive pur- 
poses hus so far been limited to the four-wheel ear, 
whereas there is an undoubted tendency in street rail- 
road service towards the use of the eight-wheel car, both 
because with the eight-wheel car one crew ean handle 
more passengers, and also because of the steadier riding 
qualities of the eight-wheel ear, particularly at high 
speeds; the application of compressed air motors to an 
eight-wheel car, having two four-wheel trucks, necessi- 
tates a complete duplication of the motor mechanism 
now used on one truck, and would undoubtedly make 
the eight-wheel compressed air car more expensive, both 
in first cost and in maintenance, than the eight-wheel 
electric car. Besides this, the fact that an eight-wheel 
car must have swivel trucks, whereas a four-wheel car 
has its body mounted on its truck without a swivel fea- 
ture, flexible power connections between 
body and trucks. 

“In answer to the particular questions which you raise 
in your letter of Dee. 19, I am quite ready to say that, 
in my judgment, this Hardie mechanism as embodied in 
the compressed air street cars referred to, does make 
an entirely practicable and reliable form of motive 
power for suburban and street railroad business. 

“There seems to be no reason why compressed air pro- 
pulsion should not find a large field, more particularly in 
cities, in connection with automobile trucks for the 
transportation of freight and goods through the streets 
and on the ordinary pavements. Such trucks are always 
of the four-wheel type, and there are no problems of 
heating and lighting. Compressed air automobile trucks 
could be handled by unskilled labor, whieh would not be 
possible if either electricity or steam were the motive 


as” electric 


necessitates 


power.” 


Draft Gear. 


Mr. R. P. C. Sanderson's written closure of the dis- 
cussion of his draft gear paper at the Western Railway 
Club meeting. appears in the printed proceedings and 
brings out several points of interest. In the first place 
he gives the names of the makers of the riggings tested 
which forms the key to the table printed in our issue of 
Nov. 23. Referring to the riggings given there by letters: 
A is the standard singie-spring draft gear of the Atchison, 
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Topeka & Santa Fe adopted to replace continuous draft 
gear previously in use; B, Miner standard tandem gear 
as usually furnished; C, the Santa Fe’s modification of 
the same gear (Miner), having larger check plates and 
projections for the end sills; D, Miner draft gear of “Q” 
pattern, being somewhat heavier than B; E, Butler-Weiss 
tandem draft gear; F, Thornburg tandem gear; G, Day 
ton twin spring draft gear, with wooden beams (original 
design) ; H, Dayton twin spring gear, with recessed sill 
plates, and I, is the Dayton twin spring gear, with mal- 
leable iron beams. 

Regarding the Westinghouse friction gear and the 
question of recoil it is said: “The Westinghouse draft- 
gear was tested, but as it appeais to be beyond the ca- 
pacity of the drop test to make any impression on it, at 
the request of the Westinghouse representatives the de- 
tails of this test were omitted from the report, as they 
did not consider it a sufficient or fair test; they believing 
it to be in a superior class. With reference to the matter 
of recoil, we had no means of measuring the recoil of the 
weight with the different draft gears; but we did observe 
that with the double spring draft-gears the recoil was 
pretty much the same, depending on the strength of the 
spring and the resiliency of the spring, being about 3 
in. at 10 ft. As to the effect of the recoil in breaking a 
train in two, this must be proportionate to the strength 
and the reaction of the springs.” 

Replying to some speakers who rather advocated the 
principle of the American continuous draft gear as the 
only correct one, Mr. Sanderson says that experience has 
shown that while this gear was an excellent one for short 
trains, it has proved a very expensive one to maintain for 
long trains and heavy tonnage. Further he says: “A 
draft gear must fulfil two requirements: First, it must 
pull the car itself with the least possible damage and 
strain; and, second, it must assist in pulling the train 
itself with the least possible damage and strain. The 
American continuous draft gear answers the first require- 
ment better than any other, but there it stops. The de- 
sign is such that the chain which goes to make up the 
train (say, of 50 cars) consisting of links formed by 
the couplers, draft keys, draft rods, etc., to the end of the 
train, is absolutely a wrought iron chain, without any 
spring protection, consequently the train shocks are not 
cushioned and the draft gear is torn to pieces, keys bent, 
rods stretched, ete., for lack of this spring cushioning 


action in the train itself.” 


The Wear of Rails in Tunnels.* 





By Tromas AnpkEws, F’. Rk. N., M. Inst. C. E. 

The ordinary wear of raiis placed in tunnels is com- 
plicated by various factors, such as the increased corro 
sion of the surface of the rail, arising from the action of 
moist chemical vapors, and the increased chemical action 
of the ballast on the foot of the rail. The ballast in 
tunnels, owing to its general porous nature, absorbs the 
chemical vapors, and hence acts as an increased de- 
teriorative force on steel rails. 

The influence of tunnels on the wear of rails is varied 
and not always easily to be accounted for. The deterior- 
ation by the corrosive action of chemical vapors is some- 
times greater in dry tunnels than in wet tunnels. This 
may possibly be accounted for by the suggestion that in 
wet tunnels the chemical vapors become absorbed in 
the water and more rapidly drain off, owing to the con- 
stant supply of drainage water, which tends to draw off 
the chemicals. In dry tunnels the chemical vapors are 
more likely to be absorbed and retained in a more con- 
centrated form in the porous mass of the ballast, sleep- 
ers, etc. The deteriorative action due to corrosion in 
tunnels is of course increased by the local galvanic action 
(which is set up by the action of moist chemical vapors) 
between the steel rail and the metal chair, the latter act- 
ing as the negative element of a galvanic couple, and the 
steel answering to the positive element, owing to its 
being more easily attacked, chemically, than the cast 
metal. ‘The effect of a tunnel will also be influenced by 
the relative direction of that tunnel as compared with the 
direction of the prevailing winds in the locality ; and also 
by the contour of the surrounding country. Thus a tun- 
nel in a low-lying valley, running through a high moun- 
tain, is not likely to have such ventilation as a tunnel 
situated in a higher and more exposed position. The 
effect of corrosive deterioration on rails, whether in the 
open air or in tunnels, is of course influenced by the sit- 
uation of the line, such as contiguity to a sea atmos- 
phere, or the passing of the line through districts in 
which there are large chemical manufactories, iron works, 
steel works, colheries, or other works which increase the 
atmospheric impurities. 

Again, the effect of a tunnel on rails will depend con- 
siderably on its length, as in shorter tunnels there is 
greater opportunity for the chemical vapors to escape; 
and it will also be influenced by the nature and depth 
of the natural strata lying overhead. In all cases, how- 
ever, it is essential that the permanent way should be 
carefully watched in tunnels, as the factors of deterior- 
ation are greater there than in other parts of the line. 
The nature of the strata forming the floor of tunnels also 
more or less influences the life of the rails. 

It has been observed that the action of the acid vapors 
and products of combustion is chiefly noticeable on the 
bottom flange of the rail where its surface rests in the 
chair. 

In order to investigate the effects of tunnels on the 


*A paper read before the Institution of Civil Engineers. 
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wear of steel rails, the author made a careful examina- 
tion of a rail which had done its life’s work in such a 
situation. The portion examined was cut from the end 
of a Bessemer steel rail. ‘The rail had been laid in a 
tunnel for seven years on a straight piece of road, having 
a falling gradient of 1 in 90, and it had carried the main 
line traffic for the above period without fracture. The 
tunnel is about 1,000 yards in length, and is situated 
fairly near the seacoast. A large traffic passes through 
the tunnel, which is constantly filled with a mixture of 
smoke and steam for at least 18 hours out of the 24. The 
length of the tunnel lies, in relation to the magnetic 
meridian, nearly due north and south. 

This reiation of direction to the magnetic meridian is 
mentioned because in a long research, the results of 
which were communicated to the Royal Society, the 
author observed indications that magnetization exerts an 
influence tending to increase the corrosibility of steel in 
certain solutions; and, as is well known, steel retains 
more or less permanent magnetism after having been 
magnetized. It may therefore be possible that steel rails 
gradually become magnetic from the influence of the 
earth’s magnetism, when laid in a direction bearing a 
suitable relation to the direction of the magnetic meridian, 
and hence the corrosion in rails when so situated may be 
somewhat increased. 

The rail had not been turned from end to end during 
its life, and the rolling stock had always passed over it 
in one direction. 

General Haramination—The original section of the 
rail was 84 Ibs. per yard. It weighed about 641% Ibs. 
per yard when taken out, which represents a loss, from 
wear and tear and corrosion, of about 2.8 Ibs. per yard 
per annum. ‘This is comparatively an excessive annual 
loss. 

On the face the rail had worn down from the original 
section to the extent of 5 in.—a reduction which is also 
abnormal. The section of this rail when taken out was 
peculiar; the constant pressure and stress of wear had 
flattened or transversely rolled out the surface of the 
rail-face, so that it protruded on either side as a thin 
fin or web. varying in extent from about % in. to \% in. 

The author made a careful examination of the wearing 
face of the portion of the rail received, which was found 
to be in tolerably good order, though in several places 
there were noticeable numerous shallow small blowholes 
and corrosion cavities, which had been rendered visible 
by the wearing action of the rolling stock. These cay- 
ities varied in length and width from about 5-16 in. down- 
wards. and the depths of five typical ones were—0.U55 
in., 0.040 in., 0.060 in., 0.002 in., and 0.060 in. re- 
spectively. 

The rail-face was, with one exception given below, free 
from either fine transverse or longitudinal cracks or 
flaws. The rail generally was not badly corroded, but 
the rail-bottom had suffered considerably from corrosion. 
The part where the rail had lain in the chair was worn 
down to the extent of about 3-82 in., and was in a rough 
condition. About 1 ft. from the end there was, on the 
outside of the bottom flange, a portion of the rail de- 
pressed to the extent of 1-16 in. On carefully examining 
the rail along the edge of the overlap or fin on either side 
of the rail face, there were found no transverse or other 
fiaws or fissures, with the exception of one longitudinal 
fissure situated 1 ft. from the rail end and extending for 
a distance of about % in. 

Chemical Hxamination.—Three separate careful 
analyses were made from drillings taken respéctively 
from the head, the web, and the bottom of the rail, with 
the results shown in Table I. 

Table I.—Chemical Analyses of the Steel Rail. 


Head. Web. Foot. 
Combined carbon by color.... 0.410 0.420 0.410 
BEEN: 5. casqanpuuiawenason --. 0.063 0.057 0.062 
RIGHPANCEO «onset scsce pa sieie'g MOLES 0.828 0.784 
BUROMIIIE ccptercceinie ars he oars Nore . 0.115 0.110 0.120 
PRGBDROTUS 2 .0:0-<:4.0aissws sos cine 0.048 0.048 
Iron by difference...... see ee 98.083 98.537 98.576 


The combined carbon was satisfactory and as high as 
is desirable for rail-steel, and the silicon, manganese, 
and phosphorus were present in normal proportions. 
Sulphur, however, was present in great excess—nearly 
double the proportion that ought to obtain in a good steel 
rail. As the carbon and other elements were satisfac- 
tory, the excess of sulphur is to some extent responsible 
for the considerable wearing down noticeable in this rail. 
Further reference to this point will be made later in the 
paper. Except as regards the sulphur, the chemical 
analyses show good results, and the rail was free from 
any extensive segregation of the chemical elements beyond 
the micro-segregation of the sulphur compounds, referred 
to in the microscopic part of this investigation. 

Physical Examination—Portions were machined from 
the head and bottom and submitted to careful physical 
tests, with the results shown in Table II. 

Table IIl.—Physical Tests, Steel Rail—2 in. Between 
Gage Points. 
Max. stress Elonga- Reduction 
persq.in. tion. of area. 
Tons. Pere’t. Perc’t. 
Rail-head ...........37.86 27.5 44.0 Silky fibrous 
oo rer 38.95 26.5 44.0 Silky fibrous 

The results were satisfactory, the strength being nor- 
mal and the elongation very good. 

High Power Microscopical Examination at 300 Diam- 
eters.—A special section was cut from the rail-face and 
was carefully polished and etched with very dilute acid 
to develop the ultimate micro-crystalline structure. This 
was found to be generally somewhat uneven, so far as 
regards the distribution and disposition of the carbide- 
of-iron areas, as these were in places somewhat irreg- 
ularly massed and variable in size and general structure. 


_ Remarks. 
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In some places, however, there was a moderately good 
normal interlocking structure, as between the carbide- 
of-iron areas and the ferrite portions of the steel. The 
sectional area of the rail consisting of ferrite would be 
about 54 per cent., and the sectional area of the carbide 
of iron would be about 46 per cent. 

Owing to the large excess of sulphur present in this 
rail, the micro-flaws (apparently chiefly due to sulphide 
of iron and sulphide of manganese) were found to be 
very numerous, and in many places they were massed in 
areas of micro-segregation. The individual sulphur 
micro-flaws were also mostly of considerable size. 

Micrometer measurements were made of some typical 
internal micro-flaws, the dimensions of which are given 
in Table III. 

Table III.—Dimensions of T'ypical Internal Micro-Flaws. 
Longitudinal Transverse Longitudinal Tranverse 


Dimensions. Dimensions. Dimensions. Dimensions. 
Inch. Inch. Inch Inch. 


Cc . 
0.0024 0.0006 0.0018 0.0008 
0.0012 0.0006 0.0016 0.0006 
0.0024 0.0006 0.0016 0. 
0.0022 0.0006 0.0020 0.0006 
0.0020 0.0004 0.0024 0.0004 
0.0006 0.0006 0.0020 0.0004 
0.0008 0.0008 0.0032 0.0004 
0.0034 0.0004 0.0030 0.0008 
0.0014 0.0004 0.0082 0.0004 
0.0030 0.0004 0.0036 0.0004 


These are not the whole of the micro-flaws, but they 
are representative of those found in this rail. ; 

General Conclusions——A careful consideration of the 
results of the foregoing examinations, analyses, and 
tests, leads to the following conclusions: . 

1. The rail was worn down by the mechanical abrasion 
of its work to an abnormal and unusual extent, which 
indicates either that the rail had been subjected to an 
excessive amount of work within its limited time-life of 
seven years, or that it was deficient in physical endur- 
ance. In the latter case, the question arises, to what was 
this deficiency due? 

The rail bore evidence on the wearing-face of having 
been subjected to very considerable grinding and abra- 
sion, and the manner in which the steel had been be: 
or forced out transversely into extensive lateral fins 
showed that it had done a large amount of work. 

Notwithstanding this, the wearing face was in fairly 
good order and normal general condition, though there 
were numerous effects of corrosive action and small blow- 
hole developments. At the point where the rail was laid 
there was a considerable amount of braking and skidding 
of wheels. An approximate estimate of the traffic which 
had passed over the rail was kindly furnished by the 
chief engineer of the line, from which it would appear 
that a total weight of about 48 million tons had passed 
over the line during the life of this rail, so that this 
single rail may be considered to have carried a total 
weight represented by 24 million tons. 

The loss in the mass of the rail from corrosion on 
the web and bottom is very noticeable. The corrosion is 
often more excessive in tunnels than in the open air. The 
under surface of the rail-bottom, where it had rested in 
the chair, was much weakened by extensive transverse 
depressions and corrosion-cavities, though there were no 
actual fissures. These transverse depressions, or in- 
dentations, resulted from mechanical wear and the cold 
hammering which the rail had received in the chair, 
caused by the rolling stock passing over it. Another 
feature manifested in the bottom surface of this rail was 
the considerable extent to which the bottom of the rail, 
where it had rested in the chair, had been widened by 
mechanical shocks and the vertical pressure from passing 
trains. 

2. The chemical analyses show that the general com- 
position of the steel was excellent, the chemical elements 
being well balanced, with the exception of the sulphur, 
which latter constituent was present in considerable ex- 
cess—nearly twice as much as ought to be present in a 
good rail-steel. The combined carbon was normal, and in 
a proportion calculated to promote both the durability 
and safety of the rail in service. The extensive wearing 
down of this rail is not, therefore, traceable to deficiency 
of carbon, but, in the author’s opinion, it is due princi- 
pally to the heavy amount of work put upon the rail, the 
normal wearing action being considerably intensified by 
the injurious physical effects arising from the micro- 
segregation of the sulphide of iron and the sulphide of 
manganese, to which allusion has been made in the ac- 
count of the microscopical investigation. 

8. The physical examination shows that the steel in 
the mass was of generally satisfactory quality. 

4. The high-power microscopical examination, in con- 
junction with the chemical analyses, shows that the weak 
point in this rail was due to the excess of sulphur present. 

This impurity, being present in such excess, had micro- 
segregated (as sulphide of iron and sulphide of man- 
ganese) as shown in a high-power micrograph. The 
presence of these innumerable minute areas of 
segregation had greatly facilitated (for mechan- 
ico-physical reasons easily understood) the  disin- 
tegration and wearing down of the rail, under stress 
of wear, though the distribution of these sulphide micy0- 
flaws throughout the mass of the steel was such as not 
to materially affect the physical strength of the rai] a» a 
mass, as shown by the tensile tests in Table II. Movre- 
over, the normal crystallization of the carbide of iron 
and ferrite had also evidently been to some extent (is 
turbed by the presence of the numerous micro-segresa- 
tions of the sulphide of iron, allusion to which is mde 
in the account of the microscopical examination of 
the rail. 

The microscope detected and visibly demonstrated some 
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of the minute causes of internal weakness leading to the 
disintegration of this rail, confirmation being afforded by 
the result of the chemical analyses. 

5. It is not generally desirable that rails should be al- 
lowed to wear down to the same extent as this one before 
being removed from the main-line service. On comparing 
the original section with the worn section it will be 
seen to how large an extent the strength of the rail had 
been reduced by mechanical wear, abrasion and corro- 
sion; this being represented by a reduction in weight 
from 84 lbs. per yard to about 64% lbs. per yard, which 
approximates to a total reduction in weight of 30 per 
cent., indicating a corresponding reduction in strength. 

The author thinks it would be desirable also to have a 
heavier rail, weighing about 95 Ibs. per yard, of a suit- 
able section to meet the increased traffic and the weight 
of modern engines and rolling stock, and it is especially 
desirable to use heavier sections in tunnels. 

6. In the author’s opinion, judging from the results of 
numerous investigations of rails of known conditions 
of long service which he has recently made, a medium 
carbon and medium manganese rail, keeping the impur- 
ities, such as silicon, sulphur and phosphorus, within the 
lowest limits (as recommended in his recent chemical 
and physical specification for steel rails.) will be found 
the safest and most durable for traffic of the kin 
which the rail referred to in this paper has been sub- 
jected. To insure that a reliable composition and struc- 
ture of rail is obtained, it is of advantage for railway 
companies to have their new finished rails (apart from 
the maker’s test of the ingot) chemically and physically 
tested. 

It has been seen that the corrosion of the steel rail in 
the tunnel has been at the average rate of 2.8 Ibs. per 
yard per annum, which is largely in excess of the normal 
wear outside tunnels. Elsewhere it has been observed 
that the flange of a Vignoles rails corroded in various 
places to the extent of 0.086 in. within 214% years, and in 
other situations rails have been known to corrode as 
much as 0.260 in. within 3% years. 

A corrosion as high as 0.390 in. has been observed on 
the underside of a rail-flange, with a maximum wear in 
the head of 0.490 in., within a period of 11144 years. This 
excessive wear in tunnels may be obviated by employing 
heavier general sections with a wider wearing-face, and 
by special selection of rails of a chemical composition and 
physical structure best adapted for wear in such a situ- 
ation. Longitudinal sleepers and heavy-sectioned flat- 
bottom rails may be used with advantage. With trans- 
verse sleepers it is desirable to increase the number of 
sleepers per yard. 

In Table IV the author gives for purposes of compar- 
ison the approximate loss in weight, in pounds per yard 
per annum, of a number of rails he has examined, which 
have endured the heavy wear of main-line traffic in the 
open air to a similar extent to that of the rail referred 


Table IV.—Average Loss in Weight per Annum of 
Eleven Rails of Known Age and Conditions 
of Main-Line Service. 
Ave. loss in weight 
per annum. 
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to above. From this it will be seen that the effect of 
the tunnel has been to increase the wear of the rail from 
an average of say 0.324 lb. per yard per annum to the 
high average of 2.8 lbs. per yard per annum. The rails 
were selected at various places over a length of about 200 
miles of main line. 

The author considers as a general rule that rails in 
tunnels should only be allowed to remain in the perma- 
nent way for one-half (or in some cases only one-third) 
the time that is usually allowed for their ordinary use 
outside tunnels; thus if 14 years may be re- 
garded as the life of, a rail under ordinary cir- 
cumstances, seven years may be regarded as_ the 
maximum life allowed in average tunnels, consistent with 
safety. This conclusion is of course open to exceptions, 
according to varied circumstances. In special instances 
rails in tunnels ought to be taken out after a less period 
of wear than suggested above, and there are tunnels in 
which rails ought not to be retained in the permanent 
way for a longer period than three or four years. 

These matters, however, will vary according to the 
vature of the tunnel and the extent and character of 
‘he traffic imposed on the rail, so that it is not easy to 
make a general rule. 


The Economy of Compounding. 


At the October meeting of the New York Railroad 
Club a short incidental discussion came up on the econ- 
viny of compounding locomotives. A report of it follows: 

Mr. Forney—I would like to ask Mr. Pomeroy, who is 
present this evening—and who is identified with a locomo- 
tive building establishment and it may be presumed has 


, this rail had been laid in a tunnel during the whole of 
its life. The other ten rails had been in the open track. 
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seen the accounts of. the superior economy of the North- 
western engine—whether it is probable that the economy 
of that locomotive could be increased anywhere from 10, 
15 to 20 per cent. by compounding? Is it probable that 
as much economy could be effected, or as large a per- 
centage of economy could be effected on that engine by 
compounding, as is claimed for that system on other 
engines? 

Mr. Pomeroy—I should certainly say yes. The econ- 
omy spoken of there of 20 per cent. was due to the slower 
rate of combustion. Some of those engines against which 
this engine was working were burning in doing the same 
work 200 Ibs. of coal per sq. ft. of grate per hour, and a 
grate surface of about 33 sq. ft. In the Northwestern 
type the grate surface is 46 sq. ft.; so that you see the 
rate of combustion is very much reduced, which made 
better evaporation, directly in the line of Prof. Goss’ 
experiments at Purdue in that respect, which showed 
about 30 per cent. more water evaporated per pound of 
coal when the rate of combustion was 150 Ibs. per sq. ft. 
of grate per hour than when the rate was 200 Ibs. per 
sq. ft. of grate per hour. To that I attribute the economy 
of the feature spoken of there, and in freight service the 
economy from compounds has been all the way from 18 
to 20 per cent., and it has been an open question in my 
mind on a road of that kind, in fast passenger service, 
whether there would be as much economy reached by the 
compound as there would be in the freight service. 

Mr. Forney—Mr. Chairman, I understand Mr. Pom- 
eroy to say that the economy in the Northwestern type 
of engine was due to the economy in the boiler? 

Mr. Pomeroy—The boiler and the fire-box. 

Mr. Forney—The economy claimed for compounding is 
in the use of the steam. If that is the case, if we im- 
prove the boiler and fire-box of the engine, as they did on 
the Northwestern engine, and then compound it, we 
could get an economy of 40 per cent., assuming that the 
compound gives an economy of 20 per cent. 

Mr. Pomeroy—Assuming that, yes, sir. 

Mr. Forney—I see Mr. Pomeroy is very conservative. 

Mr. West—I cannot agree with Mr. Pomeroy on that. 
I think the “Why not” is that the other fellow always 
wants to tackle the problem at the 100 mark, and not at 
the 80 or before someone has already sliced off 20 
per cent. 

Mr. Forney—I am disposed to follow this up a little 
closer. If the compounding will save as large a_per- 
centage as is represented in the statements that are put 
before the public, I do not see why they should not save 
as much on the Northwestern type of engine as they 
do on any other types. The economy in compounding, 
as I understand, arises from the more economical use of 
the steam. Now, if you can have a more economical use 
of the steam and thus effect an economy varying 
from 10 to 20 per cent. on a certain class of engine, why 
cannot you do it in another class? 

Mr. Gaines—I do not think that all the economy in 
compounding is gained in the steam distribution. I think 
a part of the benefit comes in from the fact which Mr. 
Pomeroy mentioned, that engines that are cramped for 
grate area and have a very high combustion rate are re- 
lieved to some extent. You are getting better steam dis- 
tribution and you are also getting some of the gain in 
the decreased rate of combustion of the fire-box. 

Mr. Forney—Ifi the compound engines weigh from 
10,000 to 7,000 Ibs. more than simple engines do— 

Mr. Pomeroy—They do not weigh that much more. 

Mr. Forney—It depends on the type of compound 
engine, I think, somewhat. If you take that extra weight 
and put it into the boiler, increase the size of the simple 
boiler, you ought to get as good results in the increased 
boiler of the simple engine as you do with the boiler of 
the compound engine. So that I think in that case you 
would realize the boiler economy in the simple engine, 
and in that way I do not think you get so high an econ- 
omy as claimed for the compound engine under a fair test. 





TECHNICAL. 


Manufacturing and Business. 
The cars being built by the American Car & Foundry 
Co. for the United Fruit Co. will be fitted with Ameri- 
can car couplers ordered through T. N. Motley Co. 

During the last 15 days of December the American 
Dust Guard Co. shipped dust guards as follows: To the 
Pressed Steel Car Co., 16,000 for 51% in. x. 10 in. jour- 
nals; to the American Car & Foundry Co., 3,200; to 
the Hocking Valley, 1,000; to the Baltimore & Ohio 
Southwestern, 500; to the Barney & Smith Car Co., 
3,200. 

The H. W. Johns Manufacturing Co. is at work on 
the twenty story Broad-Exchange building, corner of 
Broad street and Exchange place, New York, applying 
its asbestos covering. The riser pipes alone require over 
40,000 ft. of covering, and when the pipes are all cov- 
ered there will be put on between 50,000 and 60,000 
cu. ft. 


The B. F. Sturtevant Co., of Boston, Mass., reports 
its business of the past year to have been the largest in 
its history. In the line of standard types of blowers, ex- 
hausters and hot blast heating apparatus, its products 
have kept pace with the recent industrial movement, and 
in the installation of fans for the production of me- 
chanical draft for steam boilers there has been a great 
increase. The volume of domestic and foreign orders 
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for forges has been noticeable while the output of the 
rapidly growing electrical department has been far in 
excess of the previous year. This electrical output has 
been principally in specialties, namely, electric fans of all 
types and small high-grade generating sets. 

Mr. Ira C. Hubbell has been elected Vice-President 
of the Natural Food Company, a company of $10,000,- 
000 capital, incorporated under the laws of the State of 
New York which is building a plant at Niagara Falls. 
The main building is 540 ft. long and 66 ft. wide. The 
plant will be operated exclusively by electricity, the 
present installation calling for 5,000 electrical horse- 
power. The Natural Food Company has absorbed the 
business of the Shredded Wheat Company, and will ma 
terially increase the product of foods made from cereals 
and in which the entire cereal is used, nothing taken 
from or added to the grains. Mr. H. D. Perky, formerly 
President of the Shredded Wheat Company, is Presi- 
dent and managing officer of the new company. Mr. 
Hubbell will retain the presidency of the Locomotive 
Appliance Company and give only incidental attention 
to the affairs of the food company. 


Iron and Steel. 
George F. Baer, a director of the Philadelphia & Read- 
ing, will, on Jan. 1, become President of the Temple Iron 
Company, to succeed Thomas H. Watkins, resigned. 

A Glasgow despatch of the 20th, says that the Clyde 
shipbuilders recently placed orders for 150,000 tons of 
plates in the United States, at a saving of £50,000. 

A London despatch says that McEwan & Co., who se- 
cured a contract to furnish 2,000 tons of rails and .fish- 
plates for the Victorian State Railroads, have placed 
the order with the Illinois Steel Co., of Chicago. 

The Philadelphia & Reading has contracted with the 
Neafie & Levy Ship & Engine Building Co., for one steel 
seagoing tug, 170 ft. long, 29 ft. beam and 15 ft. draught, 
and with Robert Palmer & Son, Noank, Conn., for 10 sea- 
going bares. The contracts aggregate over $300,000. 

The Lucknow Iron & Steel Co. will be chartered, in 
Pennsylvania, in January, to operate the Lucknow Forge 
and the Pine Works at Pottstown, Pa. The incorpor- 
ators will be James B. Bailey, President ; Leroy J. Wolf, 
Charles L. Bailey, Jr.. H. L. Champlain and John W. 
Reily. 

At the No. 2 rod mill of the Llinois Steel Co., at Joliet 
in the night turn of Dee. 10, the record was exceeded in 
an output of 537,700 pounds, or 240 gross tons, of No. 5 
rods. The greatest reported record previous to this was 
made at the Rankin plant of the American Steel & Wire 
Co., the day turn of Nov. 8 producing 515,080 Ibs. of 
No. 5 wire rods. 

According to a Berlin despatch prices for rolled wire 
have been reduced from 185 to 150 marks per ton. An 
auction sale of sheet iron at Dortmond brought from 
110 to 115 marks per ton, as against 140 marks, the pre- 
vailing price. The pig ivon production from Jan. 1 to 
Nov. 30 was 7,630,953 tons, as compared with 7,384.23 
tons for the corresponding period of last year. 

The American Bridge Co. has lately taken a contract 
for three large viaducts on the Chicago, Burlington & 
Quincy, and also a 300-ft. draw span for the same com- 
pany. The Chicago, Rock Island & Vacifie has ordered 
from this concern 3,500 tons of material to be delivered 
during 1901. Among other large contracts of the Amer- 
ican Bridge Co. is the highway bridge at 145th street, 
New York (see Railroad Gazette, Dec. 14, p. 833), two 
large viaducts for the Oregon Short Line; 25 highway 
bridges in Kansas, the structural steel work for the new 
14-in. continuous mill for the Carnegie Steel Company 
at the Duquesne Steel Works; the structural steel work 
for a new armory at Medina, N. Y., and the steel for the 
blacksmith shop for the Atchison road at Topeka. 


Draft Gear Tests. 
We are glad to learn (although the information is unof- 


ficial) that the Executive Committee of the Master Car 
Builders’ Association has appropriated $1,500 for tests 


_ of draft gears, and we learn also that Mr. R. H. Soule 


has been selected as the expert in charge of the tests. 
Nothing could be more satisfactory than this, we are 
sure, to the makers of draft gears as well as to the rail- 
road companies. Everybody will accept the work and 
opinion of the expert. The Committee on Draft Gear 
consists of E. D. Bronner (Chairman), G. F. Wilson, 
Mord Roberts. T. A. Lawes and C. M. Mendenhall. We 
have not learned any particulars as to when and where 
the tests will be made and assume, in fact, that no ar- 
rangements for these tests are yet started. 


A New Ticket Dater. 

The Michigan Central will at once supply 100 of its 
principal coupon stations with a new form of. ticket 
dater, which it is believed will be found an improvement 
over the present stamps. The new dater was devised by 
Mr. A. J. Burt, Auditor of the Michigan Central, and 
Mr. W. F. Parsons, formerly_Ticket Accountant of the 
same road. The name of the road, station and date of 
sale are embossed in high relief; the punch limit and 
written or stamped destination are protected by a milled 
strip at the sides of the ticket and along its entire length. 
The embossing and milling are done by passing the ticket 
once through suitable rolls. These rolls are so arranged 
that the dates are easily changed. The daters are 
adapted for use with both coupon and local tickets. It 
is said that several roads other than the Michigan Cen- 
tral will make trials of these daters. 
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Notes. 

It is said that the number of employees on the Pennsyl- 
vania Lines West of Pittsburgh who will be retired on 
pensions at the beginning of 1901 is 250. 


Smoking cars, which have been run on the elevated 
railroads of Brookiyn for a number of years on all, or 
nearly all, of the trains, have been all taken off. 


Traffic Notes. 


The Journal of Commerce says that the Trunk Lines 
will appoint a joint agent at New York to supervise 
west-bound shipments of import traffic. 


Pittsburgh papers report that the Carnegie Steel Com- 
pany is loading 100 barges with rails (50,000 tons) 
to go down the Ohio River. The rails go to various 
points along the Mississippi River as far south as New 
Orleans. 


Reports from Chicago state that the roads east of that 
city have been making reduced rates in contracts for 
freight to be sent East after Jan. 1. It is said that flour 
for export is carried at two cents under the tariff, and 
provisions 7144 cents. But on grain it is said that the 
shippers have been unable to secure reductions. 


Chicago papers say that the roads west of that city 
have established a permanent committee on car mileage, 
with a view to preventing the payment of excessive 
rates for cars hired from private owners. A resolution 
has been adopted not to pay over six mills a mile for 
common cars, and 714 mills for refrigerator and tank 
cars, 


The Railroad Commissioners of Minnesota have issued 
an order to the Duluth, Missabe & Northern and the 
Duluth & Iron Range directing thosé companies to re- 
duce their rates on iron ore. Rates which are now 60, 
80 and 100 cents a ton are reduced 20 cents. It is said 
that this reduction, if carried out, will reduce the earn- 
ings of the roads a million dollars a year. 


Chicago papers report that the scalpers of that city 
are doing a considerable business with altered tickets. 
Tickets are bought from New York to a short distance 
beyond Chicago and the coupons west of Chicago are 
“raised.” It is said that Thrall’s simplex tickets have 
been altered, as to destination, number and time limit; 
and that some of the alterations are as clever as ever was 
done in forging checks. 


Regulating the Weight of Street Cars. 


A bill was introduced in the House of enees 
last week prohibiting the use of electric street cars 
weighing more than 9 tons on the Metropolitan road 
within the city of Washington. The bill provides that 
all cars shall be of the size, weight, style and equip- 
ment of the “green” cars used on the line, and is aimed 
at the new long cars on that road, previously referred to 
in this column. A maximum speed of 12 miles an hour 
is also provided for, and no car with a broken flange 
or flattened wheel shall be operated. Penalty for viola- 
tion of the act is fixed at $100 a day for each ear. 


The Traffic at the Soo. 

The officer in charge of the St. Mary’s Falls Canal 
(Sault Ste. Marie) has published a comparative state- 
ment of lake commerce at the Soo for the seasons of 
1899 and 1900, The number of vessel passages de- 
creased 4 per cent., having reached in 1900 a total of 
19,452. The registered tonnage and the freight tonnage 
increased, each 2 per cent., the total freight having 
been 25,643,000 net tons. The number of passengers 
increased 19 per cent., reaching the total of 58,555. 
There was a decrease of 31 per cent. in the wheat car- 
ried and 46 per cent. in grain other than wheat. _The 
soft coal increased 28 per cent., and the iron ore 7 per 
cent. The totals were: Wheat, bushels, 40,489,000; 
other grain, bushels, 16,175,000; soft coal, net tons, “ 
971,000; iron ore, net tons, 16,445,000; flour, barrels, 
6,761,000; general merchandise, net tons, 541,000. 


Proposed Mississippi River Bridges. 


The Committee on Commerce of the House of Rep- 
resentatives, on Dee, 18, took up for further considera- 
tion the bills for the proposed railroad bridges over the 
Mississippi River at points about 35 miles apart, name- 
ly, Cape Girardeau, Mo., and-Gray’s Point, near Cairo, 
Ill. The matter was again to be considered on Thurs- 
day of this week. The Southern Missouri & Arkansas 
Railroad is interested in the Cape Girardeau project, 
and the Illinois Central, Missouri Pacific and the St. 
Louis Southwestern are interested in the Gray’s Point 
bridge. 


Grade Crossings and Terminals in Washington. 


The House of Representatives on Wednesday of last 
week passed the bills requiring the Pennsylvania and 
the Baltimore & Ohio railroads to abolish grade cross- 
ing, to alter their routes into the city and to improve 
their terminals. An amendment was made to the Penn- 
sylvania bill to require the road to build a new station 
to cost not less than $1,500,000. The bills were vigor- 
ously antagonized by a portion of the minority upon the 
ground that they were too liberal to the roads. 

The House District Committee, on Dec. 13, took up for 
consideration the Senate bill to abolish grade crossings on 
the Baltimore & Ohio Railroad, in Washington, D. C., 
and permitting that railroad to build, outside of the city 
limits, and south of T’ street, yards, tracks, switches, 
roundhouses, shops and other structures necessary for 
a freight yard. Also to locate, beyond the city limits, a 
branch track or Y for the passage of trains directly to 
and fro between the Metropolitan branch and the Wash- 
ington branch without entering this city. 


Large Rolled Steel Output. 


The output of rolled steel of all kinds for the year 
Will be about 1,000,000 tons greater than last year, when 
the total rolled tonnage was 10,857,397. The output as 
figured by Pittsburgh experts is considerably over 11,- 
000,000 tons. It has been the impression that the steel 
output would be less than in 1899. During the early 
pact of 1899 the mills were not as generally engaged 
as they were towards the latter part of the year. The 
capacity has been increased materially by additional 
plants, especially in plates. The bulk of the rail ton- 


nage ordered last year was finished this year.—Pittsburgh 
Commercial Gazette. 
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Exports of Rails and Locomotives. 


According to the Bureau of Statistics our exports of 
rails in the year 1900 will aggregate $12,000,000, or an 
average of $1,000,000 per month, while it was not until 
1897 that the figures for any entire yee reached as 
much as $1,000,000. In the fiscal year 1890 the total 

value of rails exported was $315,000; in 1896, $540,000; 
in 1897, $2,500,000; in 1898, $4,500,000; in the fiscal 
year 1899, $5,250,000, and in the calendar year 1900 it 
will be fully $12,000,000. Nearly $1,000,000 worth of 
these go to Europe; another million to Mexico; nearly 
two millions to South America; four millions to British 
North America, and two millions dollars’ worth to Asia 
and Oceania. 

American locomotives also go along with the Ameri- 
can steel rails, and the total for the year seems likely to 
reach about $5,000,000 in value. American rails and 
locomotives are in turn accompanied by American. cars, 
of which the exportation for steam railroads will 
amount to $3,000,000 during the year and for other rail- 
roads to more than a million dollars. Add to this a 
proper share of the $6,000,000 worth of electrical ma- 
chinery and $6,000,000 worth of telegraph, telephone 
and other electrical instruments and scientific apparatus 
exported, and it will be seen that for the construction 
and operation of railroads outside of the United States 
the manufacturers of this country will supply during 
the year about to end fully $25,000,000 worth of ma- 
terial. 

Pensions on the Chicago & Northwestern. 


A press despatch of Dec, 21 says that the directors of 
the Chicago & Northwestern have decided upon a per- 
manent pension system for the 27,000 employees of the 
road, to go into effect on Jan. 1, 1901. The pension sys- 
tem is patterned in many respects after that of the 
Pennsylvania. How many employees of the road the 
system will immediately retire the officials have not yet 
ascertained, but it is estimated that eventually the plan 
will call for an annual expenditure of $200,000. 
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British Locomotive Orders. 

The Midland Co. have recently ordered 130 engines, 
and the order has been divided as follows: 60 goods en- 
gines and tenders, Messrs. Neilson, Reid & Co., Glas- 
gow; 20 goods engines and tenders, Messrs. Sharp, 
Stewart & Co., Glasgow; 20 goods engines and tenders, 
Messrs. Kitson & Co., Leeds; 30 gee goods tank en- 
gines, Vulean F oundry Co. (Limited), Newtown-le-Wil- 
lows. Messrs. Hudswell, Clarke & Co., Ltd., have se- 
cured, in competition with American builders, an order 
for six engines for the Port Talbot, and six for the Taff 
Vale, and have just delivered nine to the Rhymney.— 
Railway Engineer. 


Some Official Changes on the Pennsylvania Lines. 

The working of the new pension retirement system on 
the Pennsylvania lines will bring about a number of 
changes, and still other changes will be caused by the 
promotion of Mr. L. F. Loree to be Fourth Vice-Presi- 
dent. We have no official information with regard to 
any of these changes, but we think it is safe to say 
that Mr. Loree is to be Fourth Vice-President and that 
Mr. Potter will succeed him as General Manager. Mr. 
J. KF. Miller will retire as General Superintendent and 
Mr. Watts will retire because of ill health. Press des- 
patches say that Mr. Miller and Mr. Watts will be re- 
tained in the service as advisory officers. We hear 
nothing that it is safe to repeat concerning the success- 
ors of any of these officers. 


No More Trainboys on the Erie. 

After midnight of Dec. 31, newsboys will not be per- 
mitted on any trains of the Erie System west of Sala- 
manea, and after Jan. 31 the same condition will exist 
on trains east of Buffalo and Salamanca. After the 
last-named date, newsboys will not be permitted on any 
trains on any portion of the Erie Railroad System. 





LOCOMOTIVE BUILDING. 


The Erie is having three engines built by the Baldwin 
Locomotive Works. 

The Central of Peru is contemplating ordering two or 
three locomotives. 

The Pere Marquette is having five engines built by the 
Brooks Locomotive Works 
_ The Philadelphia & Reading has ordered 45 engines 
from the Baldwin Locomotive Works. 

_ The Detroit & Mackinac will be in the market for a 
few locomotives after the first of the year. 

The Illinois Central has ordered 39 locomotives from 
the Pittsburgh Locomotive & Car Works 

The New York, Ontario & Western is having one loco- 
motive built by the Dickson Locomotive Works. 

The Pittsburgh, Bessemer & Lake Erie is having five 
locomotives built by the Pittsburgh Locomotive Works. 

The Delaware, Lackawanna & Western has ordered 20 
more consolidation engines from the Schenectady Loco- 
motive Works. 

The Chicago, Rock Island & Pacific has ordered 23 
locomotives from the Brooks Locomotive Works, and will 
probably place further orders. 

The Chicago Terminal Transfer order with the Bald- 
win Locomotive Works, mentioned in our issue of Dee. 
20, calls for six consolidation engines for June delivery. 
They will weigh 188,000 Ibs., will have 22 in. x 28 in. 
cylinders, 51-in. driving wheels, 74-in. straight top_boil- 
ers, 220 Ibs. pressure, fire-boxes 122 in. long and 73 in. 
wide, tender capacity 6,000 gals. of water and 10 tons 
of coal. The specifications include Westinghouse 
brakes, Ohio and Sellers’ injectors, Nathan lubricators, 
Damascus nickle bronze bearings, A. French springs, 
Coale safety valves, Ashcroft gages, Star headlights and 
Gollmar bell ringers. 


CAR BUILDING. 


The Brooklyn Rapid Transit Co. will order 50 motor 
cars for its elevated division. 

The Missouri Pacific has ordered 2.500 cars from the 
American Car & Foundry Co. 

Nelson Morris & Co. have ordered 100 cars from the 
Illinois Car & Equipment Co. 

The Detroit «& Mackinac will be in the market for 
about 150 gondolas after the first of the year. 


The St. Louis Southwestern has ordered 500 freight 
cars from the American Car & Foundry Co. 

The Los Angeles T'erminal has ordered five passenger 
coaches from the American Car & Foundry Co. 


The San Antonio & Aransas Pass has ordered 200 
freight cars from the American Car & Foundry Co. 


The Chicago, Indianapolis & Louisville has ordered 200 
flat and 50 stock cars from the Haskell & Barker Car Co. 


The New York, Ontario & Western will be in the mar- 
ket, after Jan. 1, for six passenger and two parlor cars. 


The St. Louis & San Francisco has ordered from the 
American Car & Foundry Co. 10 coaches and five baggage 
cars. 

The Ohio River has placed an order with the American 
Car & Foundry Co. for 250 gondola cars and 14 passenger 
cars. 

The St. Charles Refrigerator Despatch has ordered 
50 refrigerator cars from the American Car & Foun- 
dry Co 

The Costa Rica Government Railroads have ordered 
from the Hamlin Car Co., through the Thornton N. 
Motley Co., 30 flat cars. 

The American Car & Foundry Co. has received miscel- 
laneous orders amounting to 150 small coal cars, 25 box 
cars and 20 logging cars. 

The Cleveland, Lorain & Wheeling has ordered 500 
gondola cars of ,000 Ibs. capacity, 150 box cars of 
60,000 Ibs. capacity, and 50 stock cars from the Pullman 
Co., all for April delivery. 

The Wabash has placed an order with the American 
Car & Foundry Co. for 25 passenger and eight combina- 
tion coaches and two baggage cars, and has also ordered 
from the Pullman Co. 10 chair cars, five coaches and 
three dining cars. 

The Philadelphia & Reading has ordered 1,000 steel 
coal cars of 100,000 Ibs. capacity from the Pressed Steel 
Car Co.; 600 steel cars from the Cambria Steel Co.; and 
500 box cars, with steel underframes, from the American 
Car & Foundry Co. 


BRIDGE BUILDING. 


AKRON, Onto.—City Engineer J. W. Payne has been 
instructed by the Board of City Commissioners to prepare 
plans and specifications and an estimate for a bridge on 
Cuyahoga street, across the Litte Cuyahoga River. 


BATTLE CREEK, Micu.—-The City Charter will be 
amended to permit the city to be bonded for $50,000, 
$25,000 of which is for bridges. 


BINGHAMTON, N. Y.—The bridge over Ross Park Creek 
at Cross street hig been closed as being unsafe for traffic. 


Boston, Mass.—City Engineer William Jackson, ac- 
cording to reports, will soon advertise for bids for the re- 

taining wall tor the approach to the bridge proposed over 
Fort Point Channel and the tracks of the Terminal Com- 
pany between Atlantic avenue and South Boston, known 
as the Cove street bridge. The War Department has ap- 
proved the report of the Government Engineer in favor 
of this bridge. Plans are being made. 

Plans for a temporary bridge at the site of the old 
Broadway bridge, to South Boston, have been made. The 
old bridge will ‘be replaced by a new steel structure when 
the appropriation is made. 


Burrao, N. Y.—The Legislature is to be asked to ap- 
propriate $25,000 for a steel drawbridge over the Ferry 
street crossing of Biack Rock Harbor. The _ present 
wooden bridge is dilapidated. Two years ago the state 
appropriated $18,000 for a bridge there, but $7,000 more 
is needed. Plans for the new bridge have been prepared 
by State Engineer Edward A. Bond. 


CATSKILL, N. ¥.—The New York Central & Hudson 
River R. R. expects to rebuild the West Shore bridge at 
Catskill, but not at once. 


CurPePpEWA Fatys, Wis.—Bids will be wanted at an 
early date for the bridge to be built over Chippewa River. 
It will be of five spans, each 165 ft. long with 24 ft. road- 
way. It must be built_ this winter. William Bowe, 
Chairman Committee. O. J. Nylhus, City Engineer. 
(Dee. 21, p. 850.) 


_ CINCINNATI, OuI0.—New bids are wanted, on Jan. 16, 
for rebuilding the superstructure and approaches of the 
Liberty street viaduct. Robert Allison, President Board 
of Public Safety. (Oct. 26, p. 710 


CLEVELAND, Outo.—The following bids were reported 
received by the Department of Public Works, Dec. 12, 
for the superstructure of the bridge over Cuyahoga River 
at Middle Seneca street: King Bridge Co., Cleveland, 
$63.9380; C. L. Strobel, Chicago, IIL, $56,195 ; Toledo 
Bridge Co., Toledo, $66,190; J. H. Webster, ee of 
the Variety Iron Works Co., Cleveland, $67,632 


Des MoINges, Jowa.—A large viaduct, 200 or 300 yards 
long, will be built over the railroad tracks on West Fifth, 
Seventh or Ninth street next spring. The locating of the 
Army Post site south of the city necessitates the viaduct. 


Ditton, Mont.—The County Commissioners, at the 
March meeting, will consider bids for a 100-ft. bridge over 
Big Hole River. 


DuBUQUE, IowA.—Surveys, according to report, have 
been made by the City Engineer for a viaduct at Fourth 
street. 


GENEVA, N. Y.—We are oflicially informed that, on 
the Pennsylvania Division, the New York Central & Hud- 
son River R. R. intends to rebuild, with steel, all the 
existing light bridges on the Fall Brook District from 
Geneva, N. Y., to Newberry Junction, Pa., a distance of 
about 160 miles, and also intends to renew light structures 
on the Beach Creek District from Jersey Shore, Pa., ‘0 
Youngdale, and from Ciearfield to Mahaffey, Pa. Thie 
contracts for the iarger portion of this work have not 
yet been let. 


Harrispurc, Pa.—We are informed that plans and 
specifications are being made for the subway under tiie 
Pennsylvania and the “Philadelphia & Reading railroads, 
and the lift bridge over the Pennsylvania Canal on M: 
ket street. The cost, which is estimated at $80,000, ¥ ‘ll 
be paid by the railroads and the city. M. B. Cowden, 
City Engineer. 

New BeEpForbD, MAss arate proposals are wanted, 
on Jan, 238, for the foundations and the steel work on ‘hie 
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new Fairhaven bridge. Charles S. Ashley, Mayor. Wil- 
liam EF. Williams, Engineer. 

NEw York, N. Y.—The Board of Public Improvements 
has passed resolutions authorizing rebuilding the bridge 
over Gowanus Canal on Hamilton avenue, Brooklyn, at 
a cost of $100,000 ; also another at Ninth street, Brooklyn, 
at $70,000. 


OAKLAND, CaL.—R. W. Snow, Mayor of Oakland, in- 
forms us that the City Council is having an estimate 
made of the cost of a bridge over Commerce street, but 
these figures are only to be used as a basis for an issue of 
bonds for the improvement, which, together with some 
others, will probably be voted upon within twelve months. 


OmaAHA, NEB.—City Engineer Andrew Rosewater has 
submitted plans to the railroad companies for the pro- 
posed Twenty-fourth street viaduct over the tracks. 
Work is expected to be authorized this winter. (Oct. 5, 
p. 660.) 


Oweco, N. Y.—A special meeting of the New York 
Railroad Commissioners was held here on the 19th, to 
take action looking toward a change of grade at a num- 
ber of crossings on the Erie road, including the one at 
Hale’s Eddy. 


PHILADELPHIA, Pa.—The Select Council has passed a 
bill to permit David A. Baker to build a bridge across 
Bosler street east of Eleventh. 


Ponca, NrEs.—Bids for all county bridge work for 
1901 are wanted, Jan. 9. J. A. Echroth, County Clerk. 


PoRTLAND, Me.—The War Department has notified 
Mayor Robinson that the draw of Vaughan’s bridge to 
South Portland must be made wider. Estimates were 
made about one year ago for a new steel bridge about 
1,314 ft. long, at $230,000. 


RICHMOND, VA.—We are informed that bids are wanted 
at once for a steel truss bridge 1,460 ft. long, to cross 
James River at Richmond, for the Mayo Land & Bridge 
Co. Ware B. Gay, President of the Company, will re- 
ceive the bids. 


SuLLIVAN, Inp.—The County Commissioners 
bids, Jan. 11, for bridges of different construction. 
Lang, County Auditor. 


Syracuse, N. Y.—The Board of Contract and Supply 
has directed the City Engineer to estimate the cost of a 
bridge to replace the present hoist bridge over the Oswego 
canal at North Salina street and Belden avenue. 


want 
J. M. 


THOMPSON, CoNN.—The Selectmen of the town of 
Thompson have petitioned for the elimination of grade 
crossings in that town known as Thompson turnpike and 
Marcy road, which cross the tracks of the New York, 
New Haven & Hartford and the relocation of a highway 
not at grade, which now crosses the tracks of the Nor- 
wich & Worcester near North Grosvenordale. Hearings 
will be given by the Railroad Commissioners, Dec. 27, at 
Thompson. 


Waco, TEXAS.—Dlans are reported accepted for the 
proposed bridge over the Brazos River, for which $100,000 
bonds will be issued. (Nov. 23, p. 782.) 


Other Structures. 


Burra.o, N. Y.—The New York Central paint and car 
shops in Lovejoy street, were destroyed by fire on Dee. 19, 
causing a loss of about $30,000. $20,000 of which is 
on cars, 


CHARLOTTEVILLE, VA.—The Chesapeake & Ohio will 
build a stone and brick station here at a cost of about 
$25,000. 


C11icaGco, [Lt.—Messrs. Nye, Jenks & Co.. operating the 
1,250,000-bushel elevator at Duluth, Minn., and smaller 
houses at Washburn and Milwaukee, have made plans 
to build.a 1,000,000-bushel house at Chicago. The Chi- 
cago Company is called the Rialto Elevator Co., and the 
structure will be of steel and cement and fireproof. It 
will cost over $400,000. 


LOUISVILLE, Ky.—The Louisville Bolt & Iron Company 
will add a rolling mill to the plant to cost in the neigh- 
borhood of $30,000, to make bars for use in making bolts. 
The plant will be located at South Louisville. TL. S. 
Taylor is President. 


St. Joun, N. B.—The Coldbrook Rolling Mills, situ- 
ated fifteen miles from this city, were burned, Dec. 19. 
They were owned by the Coldbrook Steel & Iron Com- 
pany. Loss, $100,000. 


TOLEDO, Outo.—The Wabash will build a passenger 
station in this city in the near future, according to report. 


_ WEEHAWKEN, N. J.—The Board of Directors of the 
New York Central has authorized the building of a new 
grain elevator at Weehawken, to cost about $1,750,000. 








MEETINGS AND ANNOUNCEMENTS. 


(For dates of conventions and regular meetings 
of railroad associations and engineering 
societies see advertising page zi.) 





Railway Transportation Association. 

The winter meeting of the Railway Transportation 
Association will be held at the Grand Hotel, Cincinnati, 
Ohio, 10 a, m., Wednesday, Jan. 16. Reports of com- 
mittees on the following subjects will be considered: 
General Transportation Topics; Car Service: Inter- 
change and Distribution; Tonnage Rating of Engines; 
Loading Freight Cars to Their Full Capacity; Scope 
and Character of Organization. 

A cordial invitation is extended to railroad officers in- 
terested in_transportation subjects to be present at this 
i G. P. Conard, Secretary, 24 Park Place, New 

ork, 


Car Foreman’s Association. 


_The regular meeting of the Car Foremen’s Associa- 
tion of Chicago was held in Room 209 Masonic Temple, 
Wednesday evening, Dec. 12. There were about 80 
present, and 60 new members were added. The mem- 
ership now numbers nearly 350. The Committee on 
‘Labor Allowance for Renewing Draft Timbers on Re- 
‘rigerator Cars” presented an interesting report em- 
bodying the ideas of the men who do the actual work. 
his report will be discussed at the next meeting. In 
the discussion on hot boxes, Mr. W. J. Walsh, of the 
Galena Oil Company, described the causes of hot boxes, 
the preparation of packing and the care of boxes to pre- 
vent their running hot. In regard to the price charged 
ion Pintsch gas furnished, the general opinion was that 
*) cents was the only charge that should be made, Mr. 
I Harvey, of the Chicago, Burlington & Quincy, 
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presented a paper on the “Best Methods of Repairing 
Air-Brakes,” exhibiting in each case the tools recom- 
mended for this work. This paper will also be discussed 
at the next meeting. 


The New York Railroad Club. 

The meeting of the New York Railroad Club, Thurs- 
day evening, Dec. 20, was largely attended. The paper 
presented was on “Railroad Tunnels; Their Construc- 
tion, Maintenance and Operation,” by Mr. J. V. Davies, 
C. E. It treated of the construction of tunnels under 
almost every conceivable condition, and was well illus- 
trated by a series of lantern slides, among the views 
being some taken from the Boston Subway, the Reading 
Subway at Philadelphia, and the underground work of 
the Budapest Electric Railroad. Illustrations of pre- 
paratory and completed work were given, as relating to 
the work above mentioned, and also of railroad work in 
various places as now being done by the firm of which 
Mr. Davies is a member. ‘Tunneling, with the accom- 
paniment of compressed air tools and air locks, and also 
self-supporting earth and rock-work excavations, were 
exhaustively treated. The paper was voted a valuable 
one, and the proceedings for this meeting will make in- 
teresting reading. The paper brought out a rather short 
discussion. One interesting statement made by Mr. 
Davies was that records taken in England show that the 
reduction of the section of rail per-yard, per annum, 
is nine times as great inside of tunnels as it is in the 
open air, This Mr. Davies attributed to the lack of ven- 
tilation, and its entailed results. He also described 
various methods of ventilating that are now used. 
Twenty-seven members were elected and the names of 
16 applicants for membership were presented. “The 
New Method of Rating and Loading Freight Engines,” 
i paper to be presented by Thomas Tait (C. P. Ry.), 
was announced as the subject for the next meeting. 


Western Railway Club. 

A ineeting of the Western Railway Club was held at 
the Auditorium Hotel, Chicago, ‘Tuesday _ afternoon, 
Dee. 18. The first paper was by Mr. Ira C. Hubbell, 
entitled “Suggestions as to Fuel Economy.” The point 
that Mr. Hubbell brought out was that by means of an 
attachment to the ordinary link motion of the steam dis- 
tribution can be materially improved, and also through 
this attachment it becomes possible to reduce the cylin- 
der clearances. With 20 x 26-in. cylinders, it is held 
to be possible to make the clearance about 2 per cent. 
with 44-in, striking distance, instead of 8 to 10 per cent., 
which is common. With %-in. striking distances, it is 
claimed the clearance can be made about 244 per cent. 
Mr. Hubbell expects a fuel saving of from 20 to 25 
per cent. to result from these changes in clearance. Mr. 
I’. H. Clark, Mechanical Engineer of the Chicago, Bur- 
lington & Quincy, said in his opinion it was hardly pos- 
sible to design the steam passages and provide a suit- 
able striking distance and make the clearance volume 
much less than 4 per cent. of the piston displacement. 
Prof. W. F’. M. Goss agreed that if Mr. Hubbell’s ideas 
as to improving the form of the indicator diagram and 
reducing clearance can be carried out in practice, it 
will give a very good engine. 

A paper by Mr. W. H. Graves, Foreman on the Bur- 
lington & Missouri River, on locomotive fire-box patches 
brought out considerable discussion. The paper advo- 
cated raised patches in preference to flat patches. Many 
of the speakers had used both kinds and in general 
agreed with the writer of the paper, that the raised 
patches, if properly applied, give little trouble from 
leaking. The Chicago & Northwestern has been follow- 
ing this practice on some divisions for 18 years. 

The discussion of Mr. S. P. Bush’s paper on “Car Jour- 
nals and Hot Boxes,” published last week, brought out no 
points which did not appear in the paper. 


PERSONAL. 


(For other personal mention see Elections and 
Appointments.) 





—Mr. Frank F. Robb, whose transfer to Allegheny 

City as a Division Superintendent of the Pennsylvania, 
was noted last week, was born in Philadelphia, Nov. 7, 
1858. He began his railroad service as a rodman in the 
office of the Principal Assistant Engineer of the Pennsyl- 
vania at Altoona on Noy. 1, 1879, and has since con- 
tinued with that company. He served successively as 
Assistant Supervisor, Supervisor and Assistant Engineer 
of a number of divisions until Jan. 1, 1893, when he was 
appointed Superintendent of the Bedford Division. He 
was transferred to the Cambria & Clearfield Division on 
Oct. 8, 1894, and to the Monongahela Division on Feb. 
1, 1899. 
Mr. J. S. Turner, whose appointment as Superin- 
tendent of Motive Power and Equipment of the Toledo, 
St. Louis & Western is noted in another column, was for 
some time Superintendent of Motive Power of the Fitch- 
burg R. R., and continued to perform similar duties as 
Master Mechanic of the Fitchburg Division of the Bos- 
ton & Maine, after the consolidation of those two roads. 
Mr. Turner, although a comparatively young man, has 
been identified with the motive power department of sev- 
eral large roads. His first experience was with the Penn- 
sylvania R. R., and he later served with the Mexican 
Central, Mexican International, West Virginia Central 
and Colorado Southern roads. 


-—Mr. Charles A. Goodnow. who succeeds Mr. Underwood 
as General Superin- 

Ne tendent of the Chi- 
cago, Milwaukee & 
St. Paul, began his 
railroad career as 
telegraph operator on 
the Vermont & Mass- 
achusetts (Fitc¢h- 
burg). He was chief 
train dispatcher of 
the Troy & Green- 
field for several years 
while it was oper- 
ated by the state, and 
from there, in 1881, 
went to the New 
Haven & Northamp- 
ton, as Superintend- 
ent. Five years later 
Mr. Goodnow went 
West and for a short 
time was  Superin- 
tendent of Construc- 
tion on the Chicago, 
Milwaukee & St. 
Paul, but was soon 
made Division Super- 
In 1895 he was promoted to 

















intendent at Marion, Iowa. 
the office of Assistant General Superintendent, at Chicago. 
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—Mr. H. M. Fickinger is the new Superintendent of 
the Kansas City, Fort Scott & Memphis and the Kansas 
City, Memphis & Birmingham. He was born in Kings- 
ville, Ohio, Nov. 14, 1848, and entered railroad service 
as a telegraph operator on the Cleveland & EMrie (now 
Lake Shore & Michigan Southern) in 1868. About two 
years later he was appointed chief operator of the Frank- 
lin Division of the Lake Shore, and several months later 
chief dispatcher of the Franklin and Youngstown Divi- 
sions, which positions he held until 1881. Mr. Fickinger 
then became Superintendent of the Sinaola & Durango 
in Old Mexico, where he spent two years. He was Super- 
intendent of the Kansas, Nebraska & Dakota during 
building and operation and until several months after 
its absorption by the Missouri Pacific. For three years 
he was Superintendent, General Freight and Passenger 
Agent of the Kansas City, Fort Smith & Southern, and 
for seven years Traveling Passenger Agent of the Mem- 
phis Route. Then for a year he was Northwestern Pas- 
senger Agent of the St. Louis & San Francisco at Kansas 
City. For 16 months prior to his recent appointment he 
was Commercial Agent at Colorado Springs for the Colo- 
rado & Southern. 


ELECTIONS AND APPOINTMENTS. 


Atchison, Topeka & Santa Fe.—After Jan. 1, 1901, the 
limits of the Western Division are extended from 
Dodge City to Raton, not including Raton Station; 
and from La Junta to Canon City, not including 
Pueblo Station. F. C. Fox has been appointed Superin- 
tendent, with headquarters at La Junta, Colo. The 
Colorado Division has been created, extending from 
Pueblo to Denver. R. J. Parker, Superintendent, with 
headquarters at Pueblo, Colo. T. S. Stevens has been 
appointed Signal Engineer at Topeka, Kan., succeeding 
J. S. Hobson, resigned, effective Dec. 17. 


soston & Maine.—L. C. Todd has been appointed Master 
Mechanic of the Fitchburg Division, with headquarters 
at Charlestown, Mass., succeeding Mr. Turner resigned. 
(See Toledo, St. Louis & Western.) C. B. Hutchin- 
son becomes Master Mechanic of the Connecticut & 
Passumpsic Division, north of White River Junction, 
at Lyndonville, Vt., succeeding Mr. Todd. 

General 


Buffalo & Susquehanna.—H. C. Underhill, 
Ireight and Passenger Agent at Buffalo, N. Y., has 
resigned to engage in business for himself, effective 
March 1 


Chicago & Alion——Wm. M. Corbett, heretofore Superin- 
tendent of the Evansville & Terre Haute, has been ap- 
pointed Superintendent of the Middle Division of the 
Cc. & A., in charge of the lines from Bloomington to 
St. Louis and from Springfield to Peoria, with head- 
quarters at Springfield, effective Jan. 1. 


~ 
S 


Chicago & Northwestern.—H. Crane, Superintendent of 
Bridges and Buildings, at Janesville, Wis., has resigned. 


Chesapeake & Ohio.—On Jan. 1, 1901, the following ap- 
pointments are effective: C. E. Doyle, General Man- 
ager, with headquarters at Richmond, Va.; J. M. Gill, 
General Superintendent of the Western Division, at 
Huntington, W. Va.; C. C. Walker, General Superin- 
tendent of the Eastern Division at Richmond, Va., suc- 
ceeding Mr. Doyle: J. W. Knapp, Superintendent of 
the Richmond Division, at Richmond, Va.; J. H. Carl- 
isle, Superintendent of the Huntington Division, at 
Hinton. W. Va.; E. W. Grice, Superintendent of the 
Clifton Forge Division, at Clifton Forge, Va.; G. W. 
Lewis, Superintendent of the Kentucky Division, at 
Ashland, Ky.; C. Boughton, Superintendent and 
General Agent of the Greenbrier Division, at Ronce- 
verte, W. Va., and J. W. Haynes, Superintendent of 
Terminals of the Cincinnati and Covington Division, 
at Cincinnati, Ohio. 





Danville & Western—J. A. White has been appointed 
Superintendent, with headquarters at Danville, Va. 


Great Northern.—We have excellent authority for deny- 
ing the various newspaper reports, that several changes 
were to be made among the officers of this company. It 
follows from this, that J. F. Stevens, Chief Engineer, 
will not become General Manager. J. C. Nolan, here- 
tofore Assistant Division Superintendent, has _ been 
transferred as Master Mechanic at Havre, Mont. 


lilinois Central—J. F. Wallace has been appointed As- 
sistant General Manager. A. W. Sullivan becomes As- 
sistant Second Vice-President, succeeding Mr. Wallace. 
The position of General Superintendent, heretofore 
held by Mr. Sullivan, is abolished. J. W. Higgins, 
heretofore Superintendent of Transportation, has been 
appointed General Superintendent of Transportation. 
Mr. Higgins’ former position is abolished. H. W. Park- 
hurst has been appointed Engineer of Construction. All 
with headquarters at Chicago, Ill. J. G. Hartigan, As- 
sistant General Superintendent of the Northern and 
Western Lines, has resigned and the position is abol- 
ished. The General Superintendent of Transportation 
in charge of passenger and freight traffic; Superin- 
tendent of Machinery, Superintendent of Telegraph, 
Chief Engineer, Consulting Engineer, Engineer of Con- 
struction in charge of all construction work not other- 
wise assigned to the Chief Engineer, Chief Surgeon, 
Chief Claim Agent, Chief Special Agent, Assistant 
General Superintendent, whose jurisdiction extends 
over the railroads south of the Ohio River, discharging 
all the duties and exercising all the powers of the As- 
sistant General Manager (except as to matters pertain- 
ing to maintenance of way, when he shall report to the 
Chief Engineer) and Superintendents on the Northern 
and Western I nes, will report to the Assistant Gen- 
eral Manager. Mr. Wallace, the Assistant General 
Manager, will report to the Second Vice-President. Ef- 
fective Jan. 1. . 


Kunsas City, Memphis & Birmingham.—W. H. Churchill, 
heretofore Trainmaster, has been appointed Division 
Superintendent at Amory, Miss. 


Little Miami Traction.—The officers of this company, re- 
ferred to in the Construction column, are: President 
and General Manager, John P. Martin, Xenia, Ohio: 
Vice-President, Chas. J. Christie, Cincinnati, Ohio: 
Treasurer, Rufus R. Ranney, Detroit. Mich.: Secre- 
tary, Charles Orr, Cleveland, Ohio; Chief Engineer, 
W. D. Riddell, Xenia, Ohio. 

McCloud River.—On Dee. 19, Geo. W. Scott was elected 
Presidert, succeeding W. E. Brown, deceased. 

New York, Philadelphia & Norfolk.—R. B. Cooke, here- 
tofore General Freight and Passenger Agent, has been 
appointed Traffic Manager. 

Pittsburgh & Western (B. & O.)—Robert Finney, hereto- 
fore Acting General Superintendent, has been appointed 
General Superintendent, with headquarters at Alle- 
gheny, Pa. 


Toledo, St. Louis € Western—J. S. Turner has been ap- 
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pointed Superintendent of Motive Power and Equip- 
ment, with headquarters at Frankfort, Ind. 


Vera Cruz & Pacific—W. O. Titus has been appointed 
Chief Engineer, succeeding F. C. Englesing, resigned. 
J. W. Gillespie, heretofore General Freight and Pur- 
chasing Agent, becomes General Freight and Passenger 
Agent. Algernon Joy has been appointed Assistant to 
the President and Purchasing Agent, effective Dec. 17. 
A. Morton Bailey has been appointed Auditor, suc- 
ceeding L. C. Butler, resigned, effective Jan. 5. 


RAILROAD CONSTRUCTION. 





New Incorporations, Surveys, Etc. 


ATLANTA RatLway & PowER.—This 
ported to haye obtained authority to build a 
Atlanta, Ga., to Marietta, 25 miles. 


BaLtimMorE & Outo.—The House of Representatives 
has passed the bill authorizing the company to enter 
Washington, D. C., on elevated tracks and giving Dis- 
trict of Columbia and Government aid in the building. 
(Dec. 21, p. 851.) 


BeLtarkR & HAVRE DE GRACE.—A mortgage for $25,000 
has been recorded for a bond issue for this proposed elec- 
trict line from Belair, Md., east about 15 miles to Havre 
de Grace. John H. Reckford, of Belair, is President. 
(Aug. 10, p. 545.) 


CALLAWAY, LOoUP VALLEY 
pany has been incorporated in Nebraska, with a capital 
stock of $10,000, to build a line from Callaway, terminus 
of a branch of the U nion Pacific, to run northwest about 
10 miles to Gandy, in Logan County. A. O. Perry, of 
Atkinson, Neb., has organized the Wade Construction 
Co. to build the line. Surveys are being made, and it is 
stated that grading is to be begun at once. The directors 
are: J. E. Morrison, A. Kibbie, Hoagland, W. H. Me- 
Leay, Lew Williams, W. Q. Scken and EK. R. Smith. 
NEW ENGLAND.—Notice of application to the 
General Assembly of the State of Connecticut has been 
filed for authority to complete the Tariffville branch 
through the Montague farm in the town of East Granby, 
Conn. (Oct. 5, p. 661.) 


CHESAPEAKE & OHIO. 
be made on terminals at 
to report. 

CuBA ComMPANY.-—This company has bought the San- 
tiago de Cuba line at Santiago, which gives the company 
access to the city. This proposed line is from Santiago 
northwest through the backbone of the island, 335 miles 
to Santa Clara, making connection with the Cuban Cen- 
tral. Right of way has been obtained for nearly the en- 
tire distance. Grading is being carried on in a small way 
in the vicinity of Santiago and it is expected to go for- 
ward with the main line as rapidly as arrangements can 
be made. Sir Van Horne, Chairman of the 
Canadian Pacific, is President of the company, and Wm. 
Redmond Cross, of the Morton Trust Co., New York, 
Treasurer. Under the present law it is not possible to 
obtain a charter for the road, but the company expects to 
build along its own right of way, believing that the im- 
portance of the enterprise will secure a charter when the 
law permits. (Nov. 16, p. 764.) 

EASTERN & NORTIIWESTERN.—-Negotiations are re- 
ported under way for beginning work in February on this 
new line from Benton Harbor or St. Joseph, Mich., to 
run east about 160 miles to a point on Lake Erie. The 
principal office is Benton Harbor. (Construction Supple- 
ment, July 27, 1900.) 

EscANABA & LAKE Supertor.—A branch, according to 
report, will be built in the spring from Kingsley, Mich., 
north about 15 miles to Boney Falls, on the Escanaba 
River. 

EDGEWATER TERMINAL.—Right of way is reported being 
secured for this belt line eight miles long at Kansas City, 
Mo. The company is organized by the Federal Invest- 
ment Co., of Kansas City. Hunter M. Merriweather is 
President, and D. W. Pike, Chief Engineer, both of Kan- 
sas City. (Noy. 30, p. 802.) : 
& WesTERN.—This company has been incor- 
with a capital stock of $30,000, to 
build a railroad from Whittington, Ind., through the 
counties of Hamilton, Jefferson and Franklin, Ill., to 
Ewing. The principal office is at Ewing, Ill. Among the 
incorporators are: Geo. Sill Wells, Lloyd Charles Whit- 
man and Chas. I. Selleck, all of Chicago. 

FLEMINGTON & Astor.—This company has been in- 
corporated in West Virginia to build a railroad connect- 
ing the towns named. ‘The headquarters are at Con- 
nellsville, Pa. 

Fonpa, JOHNSTOWN & GLOVERSVILLE.—The 
are reported to have decided to relay the six 
track between Johnstown and Gloversville with 
rails. 

Fort WAYNE & SOUTILWESTERN.—The City Council of 
Fort Wayne, Ind., has granted right of way to 'this com- 
pany for its electric line from that city southwest about 
25 miles via Roanake to Huntington. <A part of the grad- 
ing is already done and surveys for the whole line are 
nearly completed. <A steel bridge will be required at the 


company is re- 
line from 


& NORTHERN.—This com- 


CENTRAL 


Extensive improvements are to 
Newport News, Va., according 


EWING 
porated in Illinois, 


directors 
miles of 
80-Ib. 


Aboite River, for which contracts were to be let last 
week. W.S. Reed, of Fort Wayne, is Resident Manager. 
(Dec. 21, p. 851.) 


This company proposes to 
Ill., to run south- 
Oregon, Grand De- 


Intinois & Rock RIvVER.- 
build an electric line trom Rockford, 
west along the Rock River via Byron, 
tour and Dixon to Sterling, 59 miles. Right of way has 
been obtained along the public highways for about 40 
miles and the company has obtained private right of way 
also for nearly the entire length. It is proposed to obtain 
water power from the Rock River at Grand Detour, where 
an estimated minimum of 2,000 h.p. is available. (Con- 
struction Supplement, July 27, 1900.) G. E. Plumb, of 
Dixon, IIL, is President. 


( Official. ) 
KANAWHA & ELK.—This company has been incorpor- 
ated in West Virginia, 


with a capital stock of $50,000, to 
build a railroad from the mouth of Kelly’s Creek, 


on the 
Kanawha River, to run northeast up the creek to Sutton, 


in Braxton County. 


KANSAS City & Sr. JosepH Evectric.—Under this 


title an electric line is projected from Kansas City, Mo.. 
to run north to Parkvilie, Platte County; thence north- 
west to Platte City; thence north via Dearborn and 


Faucett to St. Joseph. Surveys will be begun at once. 
Contracts will probably be let soon. The line will run 
almost wholly on a private right of way. There will be 
ene or two iron bridges. The company will use 70 or 
75-lb. rails. The company’s office is the New York Life 
Mo. P. A. Gibson, of Kansas 


Building, Kansas City, 


. ported locating right of way obtained from Berlin, 
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i E. Gibson, of Kansas City, 
Vice-President, and Robert P. McGeenan, of Parkville, 
Mo., Secretary and Treasurer. ( Official.) 


Kansas Crry, WATKINS & GULF.—Surveys are re- 
ported under way for an extension from a point near 
Iowa, La., to run east about 65 miles via Lake Arthur 
and Gueydan to Abbeville, on the Southern Pacific. 


KENTUCKY Roaps.—The Black: Diamond Coal Co. is 
reported building a line to Fourmile, north of Pineville, 
to open up new coal mines. 


LAKE Huron & QUEBEC.—Under this title a road is 
projected from the Georgian Bay to run east to Quebec. 
Among those interested are S. F. Angus, President of the 
Toledo, Fremont & Norwalk, Detroit, Mich. 


LEHIGH VALLEY.—Preliminary work is reported in 
progress for changing the Montrose line from narrow 
gage to standard. It extends from Tunkhannock, Pa., 
to Montrose, 27.22 miles. 


LITTLE MIAMI TRACTION.—Surveys will be begun in 
about 80 days for this electric line from Springfield, Ohio, 
southwest 72 miles via Xenia, Lebanon and Dayton to 
Cincinnati. There will be required four bridges, three of 
which are 150 ft. span and one 200 ft. The company ex- 
pects to get an average grade of 1 per cent. and a maxi- 
mum curvature of 150 ft. radius outside the city. It is 
expected that building will be begun not later than March. 
(Dee. 14, p. 834.) The officers are given under Elections 
and Appointments.  ( Official.) 


MARYLAND Roaps.—The Buffalo Lumber Co., of Bay- 
ard, W. Va., is reported building about two miles of rail- 
road in Garrett County, Md., to reach timber lands. 


MEXICAN CENTRAL.—An extension is to be built, ac- 
cording to report, from Aguascalientes, Mex., terminus of 
the Tampico line, to run west about 125 miles to Guada- 
lajara, to connect with the Pacific Coast extension. When 
completed, this will make a through line from Tampico 
to the Pacific Coast. 

MIDDLESBORO MINERAL.—This company was incorpor- 
ated in Kentucky, Dec. 17, with a capital stock of $100,- 
000, to build a railroad in that state. Among the in- 
corporators are J. H. Bartlett and H. C. Hudkins. 


MILWAUKEE, BERLIN & NoRTHERN.—The line 


City, is President; Chas. 


is re- 
Wis., 
to Wautoma, and contracts are to be let this week. The 
road is projected from Berlin, Wis., northwest about 50 
miles to Stevens Point. L. Groff is President, and J. S. 
Carter, Secretary, both of the McCormick Building, Chi- 
cago. (Nov. 23, p. 784.) 

NEWARK & MArRIonN.—The New York State Railroad 
Commissioners have granted the company permission to 
build a trestle over the New York Central at Newark. 
The company proposes to build an electric line from 
Newark northwest about 10 miles to Marion. 


New York CENTRAL & Hupson River.—The Pennsy]- 
vania Contracting Co., of Curwensville, Pa.. is reported 
to have the contract for building the West Branch Valley 
line from Clearfield, Pa., east 31 miles to Karthaus, on 
the Pennsylvania. (Dec. 7, p. 818.) 

New YorK, WYOMING & WESTERN.—At a meeting of 
the directors, held Dec. 21, it was vated to abandon this 
proposed independent coal road. The road was projected 
in 1898 prior to that of the Delaware Valley & Kingston 
along the Delaware & Hudson Canal, and some 7,000 tons 
of rail was bought and distributed. This rail will be 
sold. (Dec. 2, 1898, p. 868.) 


Nortu CAROLINA RoaAps.—A company is reported ob- 
taining subscriptions for capital stock to build an electric 
line 12 miles long from Durham to Chapel Hill. A. 
Pratt, Chapel Hill, is interested. 


OREGON Suort LinE.—The contract has been let, ac- 
cording to report, four changing to standard gage the 
Utah & Nevada line from Salt Lake, Utah, to terminus in 
Tooele County, 37.32 miles, and also the spur of 2.42 miles 
to Saltair. This is the last of the narrow gage line 
owned by the company. 


ParRRAL & DuRANGO.—This company has outstanding 
$300,000 of first mortgage 6 per cent. bonds, payable in 
10 annual installments of $380,000 each. It also has 
$1,000,000 of common stock already issued. The road is 
completed for 40 km. (25 miles), and 32 km. is under 
contract to be completed about April 1, 1901. The bonds 
are issued jointly by the Parral & Durango R. R. Co., and 
the Hidalgo Mining Co. Samuel E. Gill, of Pittsburgh, 


Pa., is President. (Construction Supplement, July 27, 
1900. ) 
PENNSYLVANIA.—The House of Representatives has 


passed the bill to abolish grade crossings for the Penn- 
sylvania in Washington, D. C. An amendment requires 
that the company shall spend not less than $1,500,000 on 
a new station. (Construction Supplement, July PA, 
1900. ) : 


PORTLAND, VANCOUVER & YAKIMA.—Final surveys are 
reported completed for a 15-mile extension from Salmon 
Creek, Wash., northeast toward North Yakima. (Con- 
struction Supplement, July 27, 1900.) 


Sr. Louts & NEw OrLEANS.—This company has been 
incorporated in Missouri to build a line about 40 miles 
long in the southeastern part of the state. Among those 
interested are J. DD. Wardle and C. F. Hough. 


SOUTHERN.—A proposition is reported made to Sevier 
County, Tenn., to build an extension of the Knoxville & 
Augusta from Gamble’s Store northeast about 20 miles to 
Sevierville. The company is building from Maryville 
east about nine miles to Gamble’s Store. 

SouTHERN Pactric.—Tansey Bros. are reported to have 
taken the contract for 25 miles of the Texas & New Or- 
leans connecting link from Athens, Tex., to run south- 
east 25 miles toward Nacogdoches. There is about 120 
miles yet to build. (Construction Supplement, July 27, 
1900. ) 

An officer writes that surveys have been made for the 
connecting line between the Springfield branch and the 
main line from Henderson, Ore., across the oer 
River. No work has been authorized. (Dec. 7, p. 817.) 


‘TENNESSEE CENTRAL.—Building is to be ks at once, 
according to report, on the Clarksville Division. The 
road now runs from Emory Gap, Tenn., to Monterey, 54.4 
miles. (Construction Supplement, July 27, 1900.) 


ToLEpo, Fremont & NoRWALK.—-This company, which 
is building an electric line from Toledo, Ohio, southeast 
about 55 miles to Norwalk, proposes to build a branch, 
according to report, from Genoa to run east about 30 
miles to Lakeside across the bay from Sandusky. S. F. 
Angus, of Detroit, Mich., is President. 


VirGINIA Roaps.—A company is being organized to- 
build an electric line connecting Manchester and Peters- 


VoL. XXXII, No. 52. 


J. C. Robertson, of Manchester, Va., is 


burg, 21 miles. 
interested. 


West VirGinta Roaps.—The Holly Lumber Co., of 
Pickens, recently incorporated, expects to build, according 
to report, 15 miles of narrow gage line through timber 
lands. IF’. O. Havener, of Parkersburg, is President. 

YALLAHA & NORTHWESTERN.—This company has been 


incorporated in Florida to build a line from the Plant 
Leesburg to Yallaha, touching the kaolin 








System near 
mines. 

GENERAL RAILROAD NEWS. 
ATCHISON, ToPEKA & SANTA FE.—The stockholders, on 


Dec. 18, approved of the measures proposed for the 
further consolidation of the system. 

Two hundred equipment trust 5 per cent. bonds, 
series A, for $1,000 each, and 100 bonds for $500 each 
have been drawn for payment at par Jan. 1 next, 
through Baring Bros. & Co., London, or Baring, Ma- 
goun & Co., New York. 

BALTIMORE & OHIO.—Ten Ohio & Mississippi equipment 
trust certificates have been drawn for redemption, in- 
terest to cease Jan. 1 next. 

Boston & MAINE.—The Massachusetts State Railroad 
Commissioners have approved of the issue of $290,000 
314 per cent. 20-year bonds by the Connecticut River. 





(Dee. 5, p. 818.) e 


Curcago, BURLINGTON & 
souri River in Nebraska non-exempt 6 per cent. bonds, 
due July 1, 1918, to the par value of $149,600, have 
been drawn for payment at the New England Trust 
Co., Boston, Jan. 1. (Dec. 7, p. 818. 


CuocTtaw, OKLAHOMA & GULF.—A syndicate composed 
of Drexel & Co., Brown Bros. & Co., W. H. Newbold’s 
Son & Co., and Edward B. Smith & Co., has taken 
$500,000 of this company’s general mortgage bonds and 
also $3,000,000 new bonds, to be secured by a first mort- 
gage lien on the company’s proposed extension from 
Weatherford, Okla. T., west 85 miles, and also on a 
pranch from a point ‘near Hartshorn southwest 120 
miles to a point on the Atchison near the southern 
boundary of the Indian Territory. The road will be 
built by the Western Oklahoma R. R. Co., and bought 
by the Choctaw “" completion. (Railroad Constr. > 
tion, Dee. 14, p. 

CINCINNATI ae eo Spencer, President. of 
the Southern Ry., has notified the trustees of the C.n- 
cinnati Southern that his company cannot accept the 
leases of that property under the conditions noted 
last week, p. 552. 

CLARION RivErR.—This line, extending from Coryland, Pil, 
to Hallton, 12 miles, has been leased to the Pittsburgh. 
Shawmut & Northern. 


CoaHUILA & Paciric.—This company has made a mort- 
gage to the West Jersey Title, Guarantee & Trustee 
Co., as trustee, to secure $2,500,000 5 per cent. gold 
bonds, due Feb. 1, 1930, of which amount $959,000 has 
been issued. The road is now in operation from 
Saltillo, Mex., to Patos, 424% miles, and is to be com- 
pleted about Dec. 1, 1901, to Torreon, 157% miles ad- 
ditional. H. az Lilliendahl, of 259 Washington street, 
Jersey City, N. J., is Treasurer. (Construction Sup- 
plement, July 27, 1900.) 


ILLINOIS CENTRAL.—The company has issued 
Honds on the Litchfield Division of a total of 
authorized. The bonds are due Jan. 1, 1951, 
payable January and July. 


INDIANA, ILLINOIS & IowA.—The company has sold to 
Redmond, Kerr & Co., New York, and Lee, Higginson 
& Co., Boston, $4,500,000 of its first mortgage 50-year 
4 per cent. gold bonds dated Feb. 1, 1901. The pro- 
ceeds will be used to retire the present $3; 000,000 first 
mortgage bonds called for payment Feb. 1 at 110 and 
interest, and to pay for the extension of the Streator 
& Clinton line and for improvements. The new mort- 
gage authorized is for $12,000,000, but further issue 
can be made only for new property and improvements. 
(Aug. 8, p. 582.) 


LAKE Suore & MICHIGAN SOUTHERN.—Announcement 
has been made that during the year this company has 
bought $11,225,400 of the $27,989,310 common stock 
of the Cleveland, Cincinnati, Chicago & St. Louis: $5,- 
940,000 of the $11,840,000 common stock. and $5,930,- 
000 of the $11,840,000 ‘preferred stock of the Lake Erie 
& Western. These constitute the entire holdings of the 
Vanderbilt ‘roads in the Lake Erie & Western. The ac- 
quisitions cost $12,942,000, of which $5,740,000 has 
been paid from the surplus earnings of this and the 
preceding year. 


METROPOLITAN STREET (NEW York City).—The com- 
pany offers $7,000,000 of new capital stock to the 
stockholders of record of Dec. 26, at $160 per share. 
Each may subscribe at the rate of 7-45 of his holdings. 
Subscriptions must be received before 3 p. m., Jan. 15. 
at the company’s office, New York. Payments are at 
the rate of $60 per share in cash at the time of sub- 
scription and the remaining $100 before Jan. 30. This 
raises the outstanding issue to $52,00 and pro- 
vides for the replacing of the cable by the underground 
trolley. 

New York, New Haven & Hartrorp.—The Board of 
Aldermen of Providence, R. I, have passed an ordi- 
nance granting the Union R. R. Co. the right to haul 
freight cars for the N. Y., N. H. & H. over its tracks 
on India street. 


OmaHA & Sr. Lours.—A committee consisting of W. 
Emlen Roosevelt, Cornelius B. Gold and Francis Smit! 
have issued a circular advising their certificate holders 
not to assent to the proposition made by Gillman, Son 
& Co. (Dec. 21, p. 852.) 


PENNSYLVANIA.—Speyer & Co., New York, have been o!- 
fering $5,669,000 of the general mortgage 3 per cent. 
gold bonds, due March 1, 1951, at 10914. These bonds 
are to take up a like amount of 6 per cent. bonds matur 
ing March 1, 1901. (Dec. 21, p. 852. 


PirTsBURGH, BESSEMER & LAKE ERIE. —Stockholders 0! 
record of Dec. 15, it is said, have the right to subscril: 
at par for their pro rata share of $500,000. preferred 
stock. (Dec. 21, p. 

SoutnuERN.—Charlottesville & Rapidan bonds to the par 
value of $16,000, will be paid at the Philadelphia Safe 
Teens & Insurance Co., Philadelphia, on Jan. 


TENNESSEE CENTRAL, —By an amendment of the com- 
pany’s charter the authorized capital stock has been in- 
creased from $20,000 to $25,000 on the mileage now |! 


operation. SIMEON 


$3,000,000 
$4,000,000 


interest 
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Quincy.—Burlington & Mis: ' 
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